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MR 



2a(2b) 



Z_3" 



MR : U>>XK7X# 

2b : ;\— :7h->/t*-> («#/i*-» 

3a : *3fc^*r«Bi (&1«M!) 

4a : wsxhisk mzzmm 
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lfM^atsia (b) mmmimmm±i<u& 
)ttt$rft5i2WTO^t5i^ (c) mmm 
2mmm\cmm(Ds<?->'zmyt-fz>2Lm.. u> mm 
m 2 tii!^tt^i$ritr t ic x 9 m 2 mm 
m*'<*-~>y-rz>x.m, (e) mmm2&mm<Ds< 

-r s r t tc j: 9 - is z> ia 

[tt^^ 2 ] ^TcoxmSr^rr* r b b-fZ? 

lGmmzmm-tzjiu, (to mmmimmm±kcm 
?t&&G'rz>m2mmm*:mm'rz>j:^ (c) nfnsm 
2^mm\cmm<Ds<*->*&K-rz>xM, u> stria 
» 2 ^mm\cn L,x&&&m&m-r zb\cx<om2^m 
i^^-^yyt^ig, ( e ) mmm2G®m<Ds< 

(a) ^x?mi±\z&mm*mm~rz>j:u. (b) m 

SIR (c) HfjfE^^SEUilc, HtJfE&J^cDj&ft 

^lWil^t^i^ (d) ^ri5miW^±{- 
M^tt5i2«i^iiit5ig, (e) mm 

mm 2 &mm\zM ur $t&&m&m-rz t \z j; 0 ^ 2 *r 
il^^^-^y^t^it, ( g ) frie^2^j^<D 

y-fz>zt\z.£K> , mm~**?m%L<ns<*~^^<mi 
\c mmm<Dm^< *M&-r z xa 0 

(a) -7^^M±i:Mlilrli§t5ias (b) m 

51a (c) mm-?x?m&±\^ mm&mmomyt 

IltM^itSm (d) ^l2^lW^m_L^ 

^^^w-r6m2W^^it^-r5x^ ( e ) mm 
m2mmm{cmm<Ds<?->>$:myt-rzj:n. (f) m 
mm 2 &mm\ztt vx$u&®>m*m-t ^ b\zxvm2m 

( g ) mmm2mmmcD 



im&m 5 ] wml 1 — 4 ^-rtifr 1 ^te^co 7 
st h^x?<nMigjTm\£&\,^x, mm^x?m&<Ds<? 

^5a^«^^JHMoS3tx^ * - > £ b ft -5 * * 
— ^<D^ft< ;££^U ^co-r— — 

iw*«6 ] 1 ~ 5 (ov>r tb*> 1 m^mm^y 
fh-rxtKDmmjTmasi'^x* mmm2mmm±\zm 

im&m 7 ] ffij&m 1 - 5 COV 1 ^(CIB^CO^ 

* h-?x*<Dmmxmc&^x, mmmimmmn. m 
m 0 

lit 9 ] 1 - 5 <D\,^>rtifr 1 Jitc:i5i&<z> 7 

im&m 1 0 ] tt^3i i~9 cov^n^^ 1 mcmm<D 
7* h^A?<nmm*mz&\,^x, mmmi^mm^ 

2 0 0 nm^±<Z)««o**3fe«rKiRi-6ttltS:*r"r5 

mm&*m7 ^<o\m^ it&&%m*M7 >?<n % m 

m #« 1 2 j 1-11 *>vvf*b*» 1 asi-tB* 
(D7 $r Y-**?<n$mj5m\z-t$^x, mmmi^mm* 

m$V% 1 3 ] ft 1-12 ov^1-*t*» 1 *ld|B« 

m^xatc j: 0 awes 1 *rwe«:^^-=>^i-s - 

imxm 1 4 ] f&#3g >-rn^> 1 m\zmm 

««L>ta, tfifsB 2 mmmzmm-rzm\c^ mmmi 
mmm<Dmm\zttvx, mmm 1 mmm<o&&m\zM-r 
z&&is-h*m$L£&zmm&M-rzb&&mb'rz 

7* Y^r7sp(Dm^m o 

xmz&^x, mmmim&mbmmm2&m&b<Dm 
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[»*n e] tt*n-i 2 o^r^a* 1 ikim* 

[»*ll 8] a«^^^»R^9^^^±^»*tt 
#«J6*>J:Ut«^W»^$:MI^a^-r^xmi:. WrflB 
^^W*i®E±t-»mM^lifi|-rsxSi:, MUXtt 

* , ffiCttHXa«0«^*ttUt«r9Mfc USXtt«« 

V*r^**v*7B* LT«r«B»*tt*«JH**BX-*-5X 

[gf*ll 9] S^^^S«^7V^^±i^W 

fc&JR^*-v*r?B/*-r*xa£. »*tt*«W*5J:V 

±ic*«itfc*BH--5xa*. mtttm^xmssm 
•u*a«*wiP^-vft»*r6xai:. «ria«* 

[RM2 0] 11*117, 1 8*fcttl 9SB«07 

[Ht*l 2 1 ] tt*l 17-20 ©V^-f 1 IfclfB 
Ho»AXft^tt«»jAxa-C<fe« r <b 
[ft*l 2 2 ] M*l 1 7 - 2 1 CDV 1 IMfB 

K^afKxaicJ: 9«ll&RXtt«1UR^AlXASft$nd 
[W*l 2 3 ] fg*l 17 — 22 0>^-f 1 Il-IB 

icswsaatu- h«r««***»a«:H-rxa*r=rr 



im*12 4] 11*12 3&m<D7* tTx?<DMm 

*«fc*iV^T, *MBa«u— h b 

[11*1 2 5] ^^^»*±*C»rtS4xfc«*A«^- 

[W*12 6] 81*1 2 515^(07^- b^**tC:fcV> 

[W*12 7] »*12 5£fctt2 6Ct^7* 
**fc*3^-C\ ««^^B**l^-t"5tWflBfB2W««t 
(DSP^nl, «rflB*l*«W«0©Jf^Srn2. *HB 
fR 2^«EIOJ8IJ?£ d 1 , 1 ^^co^?Sr d 2 

k-T&k* ( (n 1-1) d 1+ (n2-l) d 2) / 
A*S5/4£JL_b, 7/4J^T> *fcfc*9/4£t±, 1 1 

[»*12 8] -r^^Wll^Snfe**/^- 
B**^#bra*tt«r*i-SIBi*«Bli:, ^ 

[»*12 9] 31*12 8ia^<7)7^ b^**fc*5V* 

m2mw&<Dmmmfrhftz>myt'<?->'k. &mmfr 
bftzxx'<*—>'k&nffitzk&ft#k'rz>7* h 

[»*13 0] if*l2 8*fctt2 9famc07^- h-r 
**K*3Vvr, ttE»l*«Wo***lJ:«^*»*« 
«#0. 2 0£k±X*>Z>Zk&ftmk*tZ>7* h^* 

[«#*3 1 ] ^^^S«±^*Sttfc«3t^^- 
«**|i»LTlfcfctt«r*i-*IBl#«W4:, ^ 
* * ^»**!<0***U:» LT**tttlTt5* 

2Gmmk<Dmmm*bftQ , «hbjb2*iwo^^- 

[fS*^3 2] 51*13 lfe^<7)7^ h^^^|C*5^ 

r, ^iBm2^^cDj?$ dtt, »«a.oar**ic*M* 

6«rBB*2^r«K(Z>JB*f*«:nt-f-5t, X/ (4 (n 
-1) ) £Ui, 3X/ (4 (n-1) ) tXTT-fca-Cfc 

[W*i3 3] m*i3 2mm.<D7* ^^^^^c^v^ 

>X<Dffi/bm&l/Mk tfcit, 0. 0 5/M(mb) 
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y* h~**? 0 

imxm 3 4 ] 25-33 wrti** 1 mem 
m<D?* h-vxtic&^x. 200 

n m^±^»«<D»**«:KiR-J-6ttJl*r#-*-* r b Z 

7 i m*tcfcm&&*.my >-?v> g z. t 
im&*%3 6] n^«2 5-3 sftHvffu^iguce 

t^7^ h^** leaser, i»SB^**«tEte*5^-c>* 

[stjfc>i 3 9 ] r&h 25-38 (D^-rtifr 1 ^kib 

*(D7th^^m^ «rlB*l. I2tii$r, 
[TO4 0] W*E2 5-3 9 0Vv4**ia>lJWcBB 

«co7* h^^^lcfcv^r, MTIB1B 1 WWH», 

[»*S4 1] M&9U 0IB«<D:7*- b^X*lCjo\,* 

t\ miess 1 ^yr^yymnri:* 
immm4 2 ] ansa* , 

i«rtaiB*:tt^«lR<0«ffd*U/ (4 (n-1) ) ^ 
±, 3 A/ (4 (n-1) ) 

[W*«4 4] 3|5^co^^ h^**K:*5V* 



ix^Xofg/h^S: 1/Mb i^itb t 0. 0 5/M (/i 
m) SJLt, 0. 1 5/M (Mm) ^T"Cfo^ r 

[0 00 1 ] 

(B^-t- §7t b y vtfyy* (sat, mz-vvyyy<< 

So 

[0 0 0 2] 

v*^^N±jc(B^"rs**fc it, y 
[0003] »«<&^**w:, aw*^^^«R±«-» 

j&£*xfc*n.A (Cr) *<DJ; 5 

lfc^V>fj:Mo Si, ZrSi O&tcteS i N^O«t 5 

*x5 0 a*©-***!** ±flH«3fc^**a 

[ooo4] z.<D&mm*ittzmm&i&. mm*'*** 
£>ii«9-e&£ 0 *«a±iciu^ba 

trWSUt*, haicBfaoy<^->«r«a 
-TSc i^v^T, a«lcJ:!?Bfa©»««>u^ h/^- 

ft»««rffv\ BfacD?KK«>JilBAAKd«&ft«a^ 

[0005] cottf^^^m ^itxm 

M¥5-218930 7t^*C*5V>ttt, jfefcMSrf 

$tirvN^ 0 -o^fefi, a*o«^ai«jssu^ hj^ 

W^U^ 2 0 0 n m^^Tcom^ 

^inwraata^s/^^^xs-^u-^ 
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£5t at <Dmm&*fm'e*>z>o *mft$m® 

AT : Turn Around Time) "Cft^-f 5 ^ iiS £ ot 
5o ^t^i^^rALS I (Large Scale 

Integrated circuit) <Dffi^&M&r>X\<^Z>tz£>, Z<D 

[0 0 0 6] 

[0 0 0 7] f iEi/^ h^^KfettaiB 

[00 0 8] *mW<0 B lttte v %A 2 0 0 n m£A±CD& 

[ooo9] *&m<oifoUftbmz.%:<nfa<Dnmk%tm 

[0 0 10] 

[ooi i] *mw&, ^**s«±i^ m 

[0 0 12] Ifcfc, WlB**^^-^OJ^* 
[0 0 13] ^**S«±fc* &yt% 

[0 0 14] £fc, ^**&BLbt;ififctofeic 

a^aSrJS-r^^^J:"?, ifflffi* 2 
Sr»«t5lSfc, ^IS^2W«^^^->^^^r 

0. ttflBftl, ^2^«HK^fll^d^^5^5t^^- 



[0 0 15] ^**S«±K:«ft*K: 

l^2^M$:^tSia^ efriB»2^«^^^fii 

atriassi, ^2^«i^oa®^e>^Sjg^^- 
> sr^rt-r ^ an t a <dx& z> 0 

[0 0 16] 

[0 0 17] 1. Ofc^**) :-*x?m&L± 

i±mtfr&ttmv>& (-rtefrh, mm) <D-tzn 
[ooi8] 2. ii^co^^^, s^-rv^x? : ±ia 

[0 0 19] 3. h-^^.^ : ±m^^^(D—mX 

[0 0 2 0] 4. -r^^ (iffiiS^^^^tfUv 1 

[0021] 5 . mtmrn , r«3tj^j , r^^/>° 
&$it>tiZo raw j , fmwm . 

[0 0 2 2] 6 . B3K36(c^r«#aiR<DffiXffft«: 

/4 tc) a • ln e l 0-C^6 o 

«*Srdt-r«i, T=exp (-47ikd/ 
A) -e***. WWS^3ttt*«Mi: u-^ h^^rc^ 
^^CO#^, T — e x p (-4nkldl/X) Xe 
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xp (-47tk2d2/A) -C***, Kltt»3ttt* 
«J8omS«», d 1 ttK*tt*T«KOff S . K 2 12 U- 

[0 0 2 3] 7. «5?/^-y:-7^^lc:j;ot^ 

[0 0 2 4] 8. :7* bW>?X h^-Vte. 

w&jh** h y y^77^offeia *k 
ytmmt i,xftyt<D\zt>>n*m. x*u 

[0025] 9. iiWSHK : ft&Mmm<nz tx. ~Kk 

[0026] io. mmmm : r»c*ais«oif *»cofiaft 

SrT»ffcRSWt?*>o"C, »*flHW, «*ffJfc9K 4MI 

[0027] ii. : y v v 

[0 0 2 8] 12. X*rvZf • T>- K • y f — hltft : 

[oo2 9] ^To|llfeo^lS(c*5v^T^2^lll:± J eco^ 

[0030] ^r^H^co^lii-ib^^r, gifc<z) 
mm mm. mm. a. mm^-sts) Km^-r^m 

[0 0 3 1] £<bfC, ^TO^^il^^t, Z<D 
[0 0 3 2] mm?-. JEJLTOSHfi<D»*l-*5V^T. «MK 



[0033] *mm<nj&m&m.m*rz>it#><Di£m 

[0 0 3 4] **JBOJ»«"CfflV^*®ffi{Cj3V^T 

te. ¥mmx&^xt>mffi&&M,<-tzittb\cmy£M 
mytm, xxxfuitxh 

[0 0 3 5] ^T, **W^*0^ffi«rHffilC*-5v^ 
[0 03 6] (H%«>ft$flR 1 ) *i\ *«W#b<Oj*W 

[0 0 3 7] 

Ubi] 

— f CH2 — CH-)- 




OH 

1 4^&^3d^J:9lCtt«l 9 3 nmCOA r F^*i/^ 
l*~ if LTttSMMMS 20//I mEJLh<Z>««>T3ft 

V^^UXSr^i-dS, M2 48nm(DKrFx^>7l/ 
-1f3t^g3 6 5 nmcOjgi^JETK^^^^ i i^^^t 

4 8 nmCOK r FxdrW tf »*SS«^ffl V> *K 
^ld^^3 6 5 nmCO i 4 3 6 n m<D 

i£m^xz<D&ft&&<DMmttZtemmx$>z 0 

[0 0 3 8] *r-C, *H*0»ffilC*3V^tt. w^rtf 
Kr Fx^^U- lf3t, I»*fettg«*^J:5^a 
^200 n m£Jl±(OR3t*tC*f t>*»?tea*:tt€r 
^-T *«W«3S-eill*^' ? ^ - VSr^-fS t> <OX3b %o 

[0039] m in, *mfa<DMn<Dui/x b^*?M 
R<Dm*totemmmm*yFi,x^Zo 

2 b) tw&ztix^Zo *nn<Dm 
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-y/^-y2b) Rftte^BS (SBi*r«m) 3 
a<b, •eoilca^Sfcb^fcu^ MR (®2tl 
i) 4a <hT^^HTV>5o &ffl¥*5-2 1 8 9 3 0 

3fcteW«g|3 a b hm4 a (DSWflfiSlCfcoT 

[0 0 4 0] Rfc, HlOl/^ h^^MR^Sa^ 
«feS:H2«rffiv^T»Wf-So B2 (a) - (c) I4» u 

* — >-2 aOJ&ifcfclO^TRWU ^-7 h-y/^- 

[00 4 1] *i\ 13 2 (a) IC^i-i^JC. 
SrfrofcR, ^CO±|cm^-^^<7) h^4 a £ 

Rttte*r«lffii3 a t it, 0tj 

^f/vr^^t K (TMAH) fctg-m 

Ht, K r F^^^U— 1f*jC^SK*#J*SS*DU"C 

a) ©^l?r4+»ftl*»tt^»6nftV^»!»JM#MI 

So *«©R#ttW«R3 a<DJBOTMu 

fc 0 vLO^-^i&gte, TMAHfc»-r*»*H4*r*£ 

[0 0 4 2] t^i^^lco hg|4 a fcltt, 

-^^/u-O'-r^-l-^/i.^viy^^^^ «tj§g a > p, # 



[o o 4 3] jf^-t, zftt><Dm&mmi,tz.mzg i yo8i 

£ti1tb%\*Wx M84 a*Jj:t«R*tt*«W3 a£ 
BIRU *i*SrfTor^^^^9 (J^T> Wc:/ 

®M3 a £ h^4 aCD^ftSrfTofco 

it a ^mm^mm-cn, ^2 a nmmw 

t»&5^ t *»e> A*£r 5 %^Tfc-T$ 

*3J;t5R*tt*raW3 aOffl(BJC«, TMAHfiSd 5 , 

T^^W^ h*JR«*fettR* (o 2 ) 
[0 0 4 4] ^(C, IS 2 ( b ) (C^-T J: 9 fc. R*tt* 

<n*f-*—*JT s/^&g&it-e^ v'Ty 5 Jffi 
■ttR-fn«rl6Jh-r*i:i:365-C*^ 0 ^***E 1**16 

i^^lCOW^T, h^4 a $r-<— ^ TMA 

Ha*«Srfv^a«fcH2 (c) (OTti^ci/i; 

^ h^4 a <Ds*# — l/%J&$LL,fco ^<D^^(D^ l^^p 
tc, MMil3 a t>/^-ny^DI^ftl5o R* 
WM3 a<D^niX«L— h^iy^^^-Cfo^ 
¥m.m^<D^>y^^yb?j:Ziztb*~-s<^y?'>'y 
Mh 2 0%ir^^<"C#fc o Z<Dtztb3 0 nmJ^T^I^ 

RttTV^o -tttfrfc, R^ttW^3 aco^lliffiic^ 
3/^^fcJ:*R#tt#RR3 a<D^i§ K*y^ 
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[00 4 5] MC, r^l/^ hv^^MRCO^W/j: 
ffif&(D—M&m3\Z.^-r o m3<D (a) teU^*h-7J* 
^MR 1 <£>:£#¥raa£;^U (b) \>-? 
MRl«r»*SSBlc:«BU^:B^0 3 (a) ox-Xi 

[0 0 4 6] ^(DU^h"7^^MRlll H^ttC^fU 
T l - 1 OfBpefto^ttfeoAWIiJJS^^-^*, 

a £HIX8*tt*ttK3 a * bJBl4 a t<omM 
[0 0 4 7] :^^-y(E9j«PA^(if«o 

— ^2 a 2K£oT&9K**LTV^ 0 :(0| 
tt(0«*^-V2a2li 1 ±IBa*^^ — V2 a CO fife 
Oi«^t5<)©Tttfc»), *<0*aasa*'**- 
y2a tl^C<»3ttt*«*3 a t hl4 a t<D 

jt/^-V2 a 33J5^$iirv>-5 0 

2a3il ±B»*^-y2 a^£<btdft!lO^£#J 

^rsfccQ-e&t) , *©«it fcjjaa*'**— ^2 a £ 

mC<9l%tt«WR3 a t U-^* h^4 a irCOffiJHB&-C 

[0 0 4 8] Z<D£ ot£Ul?X hv^^MR 1 12, 
g& 1 COffl 1 w^^/^^x— 8 a 

fi^ft^tt, US** h^^MR 1 td^T, ^) 2 
;>7^7U-A^7b, l/f^/^f-^Safc^t;^ 
f^/Hi^i^W^^U'^^ h^^MR IK 



««i-Stt»lilK5fett*«W[3 a*5j:U5u^ J>J^4 a 

±fB«w*>»tt (Cct ^ mm ujwi**«>«Ba £ ft a a* e> 

-cfc£ 0 -Tft:b*>> ±E»«-3ft««"r*»»^ J tH6«>* 

[0 0 4 9] ***aaid» L«**r±, 0 3 

(b) ©_b«|d>e>^^^S«ioSB2^ffi^fiHatSix, 
l ft^treoff l *W«T*teR«Sftfc« 

Tz&oX. TOMW3a»ibU^h 
^4 aiKltC^I-t^^rRj-C^St^tL^o l»»3a 

ft. a*ttf«R3a±t^ h$l4 aiSMStlt 

3UJEl£*b3o -Tftfc)^ hl4a^*M«i 
3 a(^— «<0(ftSWcftoTV>5. rcOTt^, Sfcftte* 

Ml* 3 a oBXJMfRtt £ ft ± $ 5 r t *Tf6 £ ft o 

[0 0 5 0] **6K:J:9»*tfc^ F^^MR 
I^l^^-y2al-2a3 (MMii3aj: 
lx>?^ hJ^4 a ^(Offl^) WKrFx^ri/«7l/-f)t 
IC*ri-53Sii^tt, #JxJ*0. 2%T$?«9. -H»ftiB# 
#<hftofc 0 £fc, ^©**/^->2 a 1-2 a 3 
1*. TMAH^^5%J^±C0tK^M> Ti?h>\ n- 

[0 0 5 1 ] *nm<DW»Vt*. m%'** — > 2al- 
2 a 3<DVi?* hJ^4 a £ IT^K^U^ hSriBV^c 

£r/B^5£, h^^MR 1 <DW&5M<Dffimt 

dJpTte^ftSo rtutt, sK^Uv** b$rffi^53t£\ a 
)t/^-y2 a 1 — 2 a 3 CO/^ — ~ 

[0 0 5 2] dcOUi/^ hv^^MR 1 ^Jx.f^U^ 
X^lPf (NA) ^o. 6 60^/h^/5U/5COK r F 
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ft&mmm 3 a 0>i8£S^»l3 0.58 fc^-C, KttteW 
5o 

[0 0 5 3] rcoip^HJfi^ietcJ:^^ ^T<£> 

(1) . Slttll^ttKr Fx^i/-7l/-f«*(Oj: 
9 2 0 0 n m&±<0&)fe3fe£fl!V>34§^fc, 

(2) . 

(4) .iS^^-^2a 1-2 a 3^^Ig^Mt6 

(5) .**/^-y2 a 1-2 a 3 Sr*r«ll«^*Ufc^ 

tc^ScD"?, »«<0W»f»Jffld5prie irate 

(6) . ±15(2), (4)*fcW:(5){cJ:*), ^^^o=i^h$r 

[0054] (^Jfeto^^ 2 ) ^len^co^li i tedsv^ 
"CI*, «rlB»*tt*«RoKffdso. 2 M mlItfc 

[0 0 5 5] 7 h — ^SMfltfBf:? h^**f4*3fctt 
h-^K^«3t3t^-r-5aifla|itt, ^J^i 



««)Ko«|v^H P$pco^«SraBS L*:&tf;3fcl-*t LTte 

*3\si£+mamiLK (i 8 0$) -c*>*rfcjwaib*i 

-2 0%S«i^±-r-6r.t3&s*n6>*Lrv^ 0 £IT, 

[0056] *njte<ojg«{c*5v^Ttt, atresia 1 3 

iC^r<fc 51-, /WHW^->2b (2b 1 — 2 
b 3) t>K %tyt&&mm3 a b h^4 a ££)*iJf 

«-c«fiR$nrv^6 0 ft*tt*ttK3 a<£>igs 

J¥£, Mli7 5nmil, i/^ MB4a»l!WS:, 
^i(l4 6 0nm^Ii:Lfc o iW^KrFx^ 
^ u-1f3fe^^6K3fett#HW3 a <o?8*««tt, 

#lx.tf0. 58, h!4 aCO-ttUtt, 0»J;ttfO. 

H^5A«-7HW^-y2b (2bl~2b3) 

^^-1f5tet^r5»*tt#HW3 a<DJS*f*tt. «*. 
ril. 65, l/'^ a <^^rnf4, #)*Ltfl • 7"C 

^/WH^-^2b (2 b 1 — 2 

b3) sraiaufcHr**^, *^-7h-y/^-y 

2b (2bl-2b3) <D&l^n^&aiELfcfg3fcft 
£cDfltfBMlSI3:J3f3 7c :<oi/^ b^x?&m 

[0 0 5 7] z<Dm&&. V^v Y^v^^XMX^r 

-*£®ttttW««3 a (OJKJ|C^SE< ftS/cfc, ftlX*** 
asffl±^St^5«Sas*>ofc p :o»*ttt«3a 

zzbfrbimm&nb-rzmmb urt>sv\ 

« x. 6 % oai§ ^ ^te^ i/7b^^ ^rf^^i- 5 » 
3 a 9 0 n mil, U^^4a 

9 5 n mUm b*9, 3 a 

5 h^4 aOKffds#<3te9iBrTa«*icj;S 

&#tt:*r«M3 aOftJXI^U^ h^4 a3ft«t>fcftV^» 

h^4 a (DJBtff^Srn 1 , RH3tt«W(3 a 
(0@$f^5 rn 2, ±121^^^ hl4 a O^if^rd 1 , _b 
IB»*ttWaW«3 a<0KffSrd 2 t-TSi:, ( (n 1 - 

1) dl+ (n2-l) d2) /X^ 5 /4^±, 7/ 

4^AT W-4*>t>, ±IBtt«H^3 7C ) , 
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[0 0 5 8] rcDj; 9 ^^H^CO^^^ifLf^ ffl|B* 

[00 5 91 ^^ »*teli:BUKrFx^i/ 
U-1f ft*<D£ 9 KKSfl* 2 0 0 n m&±0|fX%fr 

tts^ h - us?* tablet #5. 

[0060] mm<Dmm 3 > *n*o^ttJc*3 v 

i«S (»«3 6 5 nm) t Lfci^O^ 

* h^*^(CO^Tia4 (a) — (c) *5j;T/[3 5lCj; 

sta^-rs, **3, 04 (a) - (c) \**nm<oim 

[00 6 1] Si\ 04 (a) iC^-T^ ? ^^^S 

(Dfrbft*), *«)»»a*tt, «^tf«BHBB5 9-9 3 
4 4 8^«JC§B^$j|x6--JH:«}^«-**-Cfe5. 

[006 2]|gt^ (b) ic^rTJ; ^cou 

h§|4 a Kn\^Xmm<Os<9 — V&KJ13 6 5 nm 
<OU— 1f*L&ffl^T*5fcbfc. ^CD£#. — 

•en. u^* Ml 4 aOTJcSitBSJhli««r*'f«»* 

* h^4 artoiWT*©|{ftr*ft«rfc4<ll*o 

[0 0 6 3] m4 (c) jC^rf <fc ptC, TMA 

H**iR^Tm«SrtTVM^^* h^4 a fe^*-^^ 

aOtMHJKfttt, iHUCfcfU #J;itf0. 33(7)t)^ 
3 a 0>ft!ftJ|Xttttfr ■ 5 td^f, Sfi3 6 5nm 



r-Ctt, ®*t4^raUR3 aOJWPli, #I;if*0. 2 Mm 
U^* hm4 a lei*, «*.tfaKSPU2^* h 

*Ml4a<Off$«^ MttttO. Z 
OlWTU^ bjg|4 a:fcJ;tfK3fcte*«Jg|3 a £rigi£ 

■rs»**tt, «*.«4%icft9, **o»*tt*a«3 

[0 0 6 4] fcfcTU /Wh-ya(Hi'/7h^^ 
*tt*Wl3a*rJK («*.tf0. 4 m mMC) 
4 3 6 nm) <D 1/^ h^* * St^S^S Z £ t>*Iig-C 

[oo6 5] z<D£5te*mrn<Dj&tR\zx.tift. mibx 

[0 0 6 6] (HftO^tt 4 ) *|&ife(^&<a U h 
^*^(^$iitX^$r[g|6 (a) ~~ (e) tC J: 
6o ft*5, 0 6 (a) ~ (e) tt. I^*h^*^<D§g 

[0 0 6 7] ^-f, Me (a) tc^-r^pj-, ^^^^ 

« i ±\c»&yt&mmm 3 a u -^-^ ^trofc 0 

::ti^»tii3 a t Ut\ «*.«fffiriBl61fi^^ 
t8lfcl«J«, K r Fx^u- 1f*ld3ftV^»JRSrt>o 
7Hy>f ^ K*0*f»*rJIJi*fc. ^-^«o»3ttt*«II 
3 aC0^J?fi, ^Jx.1^0. 3/imgIttfco^I 

[0 0 6 8] »*1ft#»JB3 a©*®SrTMA 

fc 0 ^^X^COIJ^ ^J^Ll^VUV^ (jftftl 5 7nm) 

(b) iC^r«t5lC, lfl»^^4aS: 

a> H6 (c) i:^ti9^ ^it?rtt5^i]i5 

m^5^fi7K^tt^m^^ffl^fco striBUJfeo^i 
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[0 0 6 9] a £r 

*<-*U TMAHlM^V^tLTie (d) 

^yrS9-T?jh*5 0 Slv^r. B6 (e) t^-TJ:? 
fc, ^ y 71 9 SrTMAH*»«|c J: 9 xyf y^r L% 
K*ttfltl«3aSr/^-=^t5. rnii, u-^* 

3i y ^ >> y<n mn * z mm i v>% i ±m v >t 

ui^-ictsr i^-c^io 

^3 a K^^/^Vi/S ECOS^r^^^gtgl COB 

[0 0 7 0] ^^m««kaiC»UTTMAHO»flPSr^ 
V* Mg|4 a C0m«^b©^t4*«1^3 a (DM^Kfrft 

5o a««^yrji9jca-j-5^-cTM 

AH(Z>««SrTff5«t5«ci-S, £*tfcJ:?K /^rf 
[0 0 7 1] roJ:5»-LT«ttteW«K3a&a#t;i 

[oo7 2] *nm<Dj&m\z zti&s m^mm^mwn 

[0 0 7 3] T»9%t9:^fcr irtcj; 

«r^m> U-S^* M4 aC0/> o ^>-XC^-r5® 
#tt**Bl3 aOI^ K^y^>^fi£^*^g;&lCD 

is i 3=®f*jk*5^t tc-t- 5 r t & ~*imktez> 0 
[0074] (mm<DMf&5) *^m<DMmxn, &t 



ifvl^ u h * 5 0 w t %foI^ Lfc*T8Sm»f£ 

[0075] nmmommo^vx 

(a) IC^*^ * 1 CQffS 1 ^®_hlc, & 
ftteWttSJg|3 a £&*JU *£?TofcSL El 7 

(b) (C^i-J;3{-. ±IBl^^ h«4 a<D»*, 

tt*Lfc«* 0 7 (c) tci^-rj: 9t-> &m&&&?fo 

-CU-v 5 * Mg|4 aO^^-^«rH*tt^r»Bt3 a±K7£ 

m3 a«taiy^->^SttftV\ ^OD^ TMAHtK^ 
^r^i/^TU^^ h^4 a co^^ — >£^;*^lCLTe*ft 
t«3a^ 7 f^U 0 7 (d) 

K3te^*«IK3 atl/^M4a irCO^^b 
ftSifefcft^* — >2 a £^-51^;* hv^^MR5 

[0076] *mtecoMm\£&^xn* mumm^mm 

\<Dm&\^fr&\^XXM&mT&<teZ>h<D<n^ i/^ 
hm4 a 0^*i:«^«UTP^5tttW«^3 a 

«r»Srt*st»tfco 17 (d) KT^-r J: $ 

WJc^c # «*tW icm^/j:^ ^ - > * 

(7>JDXSS^rRj-b$^e^^^-c^$ 0 rttIS, ttflBH 

^^^**OjSv^cJ:9®3ttt*r«K3 ad? 
Hffi-ra^-rco^^^ h^[4 aCom^^Wi^fc* 
K^ttW«U^3 Kx 7 fy^»oTU 

I^^^ a ®3tt£W«l^3 a ^ 

^-^^i/^co-r, et»3a^^^s^i 

[0 0 7 7] (HJgco^Se) *SIJ|fi^tt^C*5V^Ttt 

8 (a) ~ (d) KXQWLm-rZo **5, 1218 (a) - 
(d) IS, h^^^O«5gX^^iC*3^S^^- 

[0 0 7 8] @8 (a) \C7f;-r£?\Z^ 

mi(omi±m±^, K*ttwaiBt3 asr»*u 
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«ttSr#o«-#T*>*o wO»*tt*T«jR3 afctt, K 
3 m m^<h bfco -<-^mSli, #Jx.tf 2 5 O&h L 

fee OTttaft&oi'?;;* hKictt, a* 

[0 0 7 9] «V*-C\ IS 8 (b) F$fW.<D 

ous^x HBt4 a fc-^— * U TMAHSMSrlv^ 
m«UTE!8 (c) iCj^+J: 5 l/^ hB4a^ 

(d) l^i-J: 9 l£> U^M4a^-^xy 

I3ai: US** h£|4 a ^OOTW^^Sa^^- 
[0 0 8 0] ^/^UlSo^jciJitLtf, WORM 

rims. 

[0081] -r*fct>, RXtt«WR3 a trii^rtt^n 

Mz-tfisV (Si) *oj;5fc««toj&5^*3ftfc 
l/^ h^4 a Sr/fllMxtf, 3 aiOxy 

*->-2 a^*»«SrrR)±**Sr £aspTig£ft£o 

[0082] (^tto^ffi 7 ) ^mm<Dmm\t. 

Z>h<DX$>Z> 0 @9 (a) t£, ^Hife^^(7)^-^ h 

^«*oM5¥ffilSI«:**U (b) icX-X^co^f®E] 
£^1% 1^19 (a) <D0, 7i (18 0*) , 2tc 

(3 6 0*) 14, #x!)r§rIIlfcSI««i?r 

[0 0 8 3] ^^g&lOffn^ffi-LKtt. RJfitt*" 
«R3 a*5<fct*U^;* a^aJBJR^fe/iS^-^ 

h-v/N°^-^2 bjWgfifcSJxTi**, mifc 

1^* M4 aO/^-y(7)^fR)^l^tt 



[0 0 8 4] ;U ^M4a 

a(D!JfD2^^/ (2 (n-1) ) fclfc, -fftfr 

m«4 a(Da£««sraia-rs«r**«:, 

Mil3 aSJ^tfUv?;* h^4 a<D»^PSP$rSil§ 

V^ e U^* h^4 a <Z>Jfi5«««raiS^SK** 

14, K*tt^«lK3 aiW^hi4a fc*>¥fl5tt*m 

[0 0 8 5] ®3fcte*T«Bl3 a £ Wv 5 * hflg|4 a 

%m*-Cfe^ 0 h^4 a <o^«SrSiSi-5S3t 

3 a*5j:U<U"^;* h^4 a tf>»^Pgfl<Q-7;*^g;Kl 
«raifi-r5flSt**tt, 0l;tff 1 0 0%-?<fc£o 

[0 0 8 6] rcO/N— 7 h — ^Sffi*B">7 h • Uv^^ h 
7**MR7£fliV^£#<£>S&;ft;=i>' b 7 * h£rlll 0 
(C^ 0 ID 1 0©tft^- 7 h — ^WSlWs? V • U 
v 5 ^ h-^^^MR 7±C0^-£rC, l£#^il<D U^X(7)$® 

r -e^±is i/yxoiw^ 1 / 5 n^y/^ym u 

fcC0T> ^iff^WilO^O. 1 Mmtegf3fc£;h,5£ 
3i^±l?tt0. 0 2/zm§:l!*t?»o ^-7h-yl|5l: 
*B>>:7 b - Ui^^ hv^^MR 7 ±<D/£fia* 0 . 0 5m 
0 . 15m mftQ&mT'J&tD^^m&^tt^xmt 

mittztbxhz> 0 &%m^<nMm&*m*m*\siti& 

MR4 aOifCS dttA/ (4 (n-1) 
±, 3A/ (4 (n-1) ) (-*"**>*>, ±15®^ 

[0 0 8 7] r<z)<fc?i;^ ^HlS<D^Jc:J:tHi, WIB 
^!&<D^tSSl-3-C#btbfc5&m<Oflfel^ J^Tco&mS: 

[0 0 8 8] -f-/^ fc>^ h^4 a OJCEffK^rSifi 

Lfc«*tt<0ffi«*r, R3t14*r«]^3 a i h^4 

tt^-^3 a^.tt^U^ h^4 a w#V^BBPSBSraia 

fcr t J: *? , wyt&mmm3 a ^JM^#^^ 
sr taspjt&£fca 0 

[0 0 8 9] (Hlfe(D^8) *H*0^«lC*5V^T 
—m&TF-to Ell 1 (a) lil/^h^^^MR8^ 
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[0090] zzxn. ^x?m&i<Dmi3Lm<Dmm 
mm** (cr> &<D£5%:&mmfrht£ 

— >1 0 aX\Z&±fc(ti\zmt>tlX\<^Z> 0 ft 

1M K (WS i x) ^li/r^yt-f K (Mo S i 
[00 9 1] ^jteOJgJR©^.* hv^^MR 8C0# 

cd-c\ aft^-v 1 0 a jc«i»fij«tt^iB*«tt^* 

W-yi 0 a OWt LT#£ LV\ 
[0 0 9 2] Dt/^-yi 0 a W^^tbtf 

^7U-A^7 b^S*®****'** — >1 0 a ICilL 
&&mm3 a*5J:tF^^ MI&4 a «r»J*Lftv\ «rlB 

[0 0 9 3] -»0***fi-Ctt, ^n^7^ 

(He) -*x*->- (Ne) ifft^/B^T A*T 
y4*>b^—**f<D&U^—*&&m\*X\i>&. »* 
ttW$SBl3 a t hJ^4 a ir^»P>^5W 



<0^~*£&Jlri>lb&6aft^-->'l 0 a <D—U&f& 

[0 0 9 4] tfctC, &mM<DMt&<DUisXb^*?MR 
8<DMmj:n*mi l*5j:tfEll 2 (a) ~ (d) {C<fc 
ORWtS, fc*3, 012 (a) - (d) f±, Ui^h 
-v * ^ M R 8 c^S^XH* 1:1*5 ft 5 #r®U-C*> 5o 

[0 0 9 5] gjl 2 (a) i^-t"£ 9 (-> 

*« 1 <DfB 1 £ffi±fc, fll;itf*t*A (Cr) 

* r t -c»rits*tfc*aii^^- ^ 6 a - 6 
c*j&f&*z> ^012 (a) *^f±*aa^ 

[0 0 9 6] j^v^r, i 2 (b) i;i7frr<j; Wfrta 
[0097] tcom, mi 2 ( c ) tc^-r <t ? \z^ ^fM 

ffi#^^-^-Cfc-53t^i§^^-V6 c (Hll# 

0E8iS'<*~ V6a) coff^teg-ffras 

[0 0 9 8] tfCV^ «^aUS*a!^ U-v^ h^4 a & 
*U TMAH^«^V^^ttt, [g)12 

(d) {zm-f£i\z, i/^H4a^^y/t 

te*rtgag3 a h^4 a b0>mmmt>*bt£&&>t 

V6 a) M^^^^I^^-^l 0 a CO— 

[0 0 9 9] i«J:5ft*SaSo»«MJ:*vK, WISH 

m<om» i ~ 3 -e»p>tLfc»*^>tt^eJiT©«i*»6 r 

[0 10 0] -r^t>^, AJHRd^&ft&XX^^ — 
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[0101] mm<Dj&m9) ^mm<omm^^x 

ftfc^^&W-OVvrte, H12000-206 7 2 

[01021113 (a)li, *H*0«tBO h 
vX^MR9(DiMi"CfoO, (b) te-^cDX-X 

0 briSffM£*i/C^So **/^^10bB, 
^-yi o a ti^«<z>^jRJS-e»rtSttrv>$ 0 

I^So M^6^6l^7-yi0bH mjatc 

£ Lfc 0 ft*3, 2if»^/^K/^-y2a 
tt, ±IB^JR««>**^^ - ^ 1 0 a , 10b CD^J&X 

[0 10 3] rcDipKLTffr&Lfcl'v 5 * h^X^M 

z<D&itm£.®M\cEki,x^ &mmfrb # 

->-i o bft*<D**ffimxzzizibftmsM&t>, m 

wmmh*m\z.mmrrz>zk&x%tz 0 &mm*> 

v 2 a t <Dmmn 1 1 ^mmn^t^t-r ti&n& tt 

Srtas#£LV\ 

[0104] *^j»<&fl&*fcj:*ui* ifrlEHJte^^lB i 
# * - > * &&*r s ft & <d ffr*xa»*s £ twa® wra 

- >£$n^-T S^p 0 p(^£f^ £ £ <b IcIfT § 6. 
(2) . * - ^(B^ffl <r>m?t'< * - > t *r«ffi& £ 



[0 10 5] J£A±, ^tl:iot/^^l^ 

[oio6] «^«rwBa**o»«i'-9^*3v^tt, 

[0 10 7] HtllBSIJfi^«l'-9T?Wt. R3feM 

[0 10 8] 1- 9 "CI** 

m^itx**~is?&ft&m&&m\*xi>Bk\ f \ 
[01093 M±<D$Lwxn3zb \,x*&mmz±ox 
ft&tifc&m&z&izRbtevtimmftmx&z* m& 

*yu>r (omm^m^. tin^^fv^ -»<omm^m\c 

[0 110] 

mw<o%)%:] &m\££<>xm7FZtiz&m<D*>'h. ft 
mmj:h(o\cx^xmbti^M^mm^m^-n^ 

[0111] -rtefr-h, ttmc&tii*. -?x?m&L± 

So 

[Elffi<OlW*/«C^W] 

uwtmmx&Zo 

im2] (a) ~ (c) f^Eiico^^ y-?*?<Dmk^ 

im3] (a) tt*J6M<D-SaS^«-e*>*7* ^ 
^^0^*W^«Sr^-r^*¥ffiia, (b) 
h^^^SrK^®(-«Sbfc^ (a) cox-x^co 

[134] (a) - (c) fi*»WC0«fc^ll*^l»"C*> 

So 
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[05] 0407* h^^^Oti^b^Sl^^ 
[0 6] (a) - <e) I*, *»Wote<0*JS<0»«-e 

[El 7] (a) - (d) «u *XN0tta%tt0>XHB a e 

[0 8] (a) ~ (d) IS, *»WOffi©SllfiO^«-C 

[09] (a) »*»MO«&^)Sllfi^1l8"e*)5 7* h 

(a) <Dx-x&(Dmmm-e&z>o 

[010] i9^>7^ h^^^SrffiV^»&^a»*= v 

[0ii] (a) tt*»wose>ic«fc<osiji<o»ffl^«> 

57t h-e^^W**tt4«l«r*t'*#spiBH, (b) 
n*<D7* h^*^£K#StEK*fSbfcB&GO (a) CO 

[012] (a) — (d) H@1107th-7^^©8 

[013] (a) W:**W«)i&<0|SJ60?K<IB-C*)67* 
h^^^^Afrtt^Sr^^TBE. (b) f«<£» 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the photo mask characterized by having the following processes; 
(a) The process which deposits the 1st organic film which has dimming nature to exposure light on a mask 
substrate, (b) The process which deposits the 2nd organic film which has photosensitivity on said 1 st 
organic film, (c) The process which exposes a desired pattern on said 2nd organic film, the process which 
carries out patterning of the 2nd organic film by performing a development to the 2nd organic film of (d) 
above, (e) Process which forms a dimming pattern by carrying out patterning of the 1 st organic film by 
using the pattern of said 2nd organic film as a masking layer. 

[Claim 2] The manufacture approach of the photo mask characterized by having the following processes; 
(a) The process which deposits the 1 st organic film which has protection-from-light nature to exposure light 
on a mask substrate, (b) The process which deposits the 2nd organic film which has photosensitivity on said 
1 st organic film, (c) The process which exposes a desired pattern on said 2nd organic film, the process 
which carries out patterning of the 2nd organic film by performing a development to the 2nd organic film of 
(d) above, (e) Process which forms a protection-from-light pattern by carrying out patterning of the 1 st 
organic film by using the pattern of said 2nd organic film as a masking layer. 

[Claim 3] The manufacture approach of the photo mask characterized by having the following processes; 
(a) By carrying out patterning of the process and the (b) aforementioned metal membrane which deposit a 
metal membrane on a mask substrate So that the protection-from-light pattern of said metal membrane may 
be covered on the process which forms the protection-from-light pattern of a metal membrane in the pattern 
imprint field of said mask substrate, and the (c) aforementioned mask substrate The process which deposits 
the 1 st organic film which has dimming nature to exposure light, the process which deposits the 2nd organic 
film which has photosensitivity on the 1st organic film of (d) above, (e) The process which exposes a 
desired pattern on said 2nd organic film, the process which carries out patterning of the 2nd organic film by 
performing a development to the 2nd organic film of (f) above, (g) Process which forms the dimming 
pattern of the organic film in the pattern imprint field of said mask substrate by carrying out patterning of 
the 1 st organic film by using the pattern of said 2nd organic film as a masking layer. 
[Claim 4] The manufacture approach of the photo mask characterized by having the following processes; 
(a) By carrying out patterning of the process and the (b) aforementioned metal membrane which deposit a 
metal membrane on a mask substrate So that the protection-from-light pattern of said metal membrane may 
be covered on the process which forms the protection-from-light pattern of a metal membrane in the pattern 
imprint field of said mask substrate, and the (c) aforementioned mask substrate The process which deposits 
the 1 st organic film which has protection-from-light nature to exposure light, the process which deposits the 
2nd organic film which has photosensitivity on the 1st organic film of (d) above, (e) The process which 
exposes a desired pattern on said 2nd organic film, the process which carries out patterning of the 2nd 
organic film by performing a development to the 2nd organic film of (f) above, (g) Process which forms the 
protection-from-light pattern of the organic film in the pattern imprint field of said mask substrate by 
carrying out patterning of the 1st organic film by using the pattern of said 2nd organic film as a masking 
layer. 

[Claim 5] In the manufacture approach of a photo mask given in any 1 term of claims 1-4 The protection- 
from-light pattern of a metal membrane is formed in the boundary region of the periphery of the pattern 
imprint field of said mask substrate. At least one side of the becoming mark pattern is formed, the boundary 
region of the periphery of the pattern imprint field of the mark pattern formed by the light transmission 
pattern which comes to carry out opening of some protection-from-light patterns of the metal membrane of 
the boundary region, or said mask substrate — the protection-from-light pattern of a metal membrane — since 
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— The manufacture approach of the photo mask characterized by exposing the pattern of said request on the 
2nd organic film with reference to the mark pattern. 

[Claim 6] The manufacture approach of the photo mask characterized by exposing the pattern of said request 
using an electron ray in the manufacture approach of a photo mask given in any 1 term of claims 1-5 after 
depositing the electric conduction film on said 2nd organic film. 

[Claim 7] It is the manufacture approach of the photo mask characterized by said 1st organic film having 
conductivity in the manufacture approach of a photo mask given in any 1 term of claims 1-5. 
[Claim 8] It is the manufacture approach of the photo mask characterized by said 1st organic film containing 
the poly aniline in the manufacture approach of a photo mask according to claim 7. 

[Claim 9] The manufacture approach of the photo mask characterized by exposing the pattern of said request 
using a laser beam in the manufacture approach of a photo mask given in any 1 term of claims 1-5. 
[Claim 10] It is the manufacture approach of the photo mask characterized by having the property in which 
said 1 st organic film absorbs exposure light with a wavelength of 200nm or more in the manufacture 
approach of a photo mask given in any 1 term of claims 1-9. 

[Claim 11] The manufacture approach of the photo mask characterized by said exposure light being KrF 
excimer laser light, i line of an extra-high pressure mercury lamp, or g line of an extra-high pressure 
mercury lamp in the manufacture approach of a photo mask according to claim 10. 

[Claim 12] The manufacture approach of the photo mask characterized by forming said 1st organic film by 
the applying method in the manufacture approach of a photo mask given in any 1 term of claims 1-11. 
[Claim 13] The manufacture approach of the photo mask characterized by carrying out patterning of said 1st 
organic film to any 1 term of claims 1-12 according to the development process of said 2nd organic film in 
the manufacture approach of the photo mask a publication. 

[Claim 14] The manufacture approach of the photo mask characterized by performing processing which 
reduces the developing rate to the developer of said 1st organic film to the front face of said 1st organic film 
before depositing said 2nd organic film, after depositing said 1 st organic film in the manufacture approach 
of a photo mask given in any 1 term of claims 1-13. 

[Claim 15] The manufacture approach of the photo mask characterized by reducing said developing rate in 
the manufacture approach of a photo mask according to claim 14 by forming a barrier layer between said 1st 
organic film and said 2nd organic film. 

[Claim 16] The manufacture approach of the photo mask characterized by using the dry etching method for 
any 1 term of claims 1-12 on the occasion of patterning of said 1st organic film in the manufacture approach 
of the photo mask a publication. 

[Claim 1 7] The manufacture approach of the photo mask characterized by to have the process which carries 
out the laminating of the extinction nature organic film and the photosensitive organic film one by one on 
transparence mask substrate BURANKUSU, the process which exposes a desired pattern on said 
photosensitive organic film, the process which develops the photosensitive organic film and forms a 
photosensitive organic film pattern, and the process which processes said extinction nature organic film by 
using a photosensitive organic film pattern as a masking layer. 

[Claim 1 8] The process which carries out the laminating of the extinction nature organic film and the 
photosensitive organic film one by one on transparence mask substrate BURANKUSU, The process which 
deposits the electric conduction film on said photosensitive organic film, and the process which uses an 
electron ray for said photosensitive organic film, and draws a desired pattern, The manufacture approach of 
the photo mask characterized by having the process which develops the photosensitive organic film after 
said drawing process, and forms a photosensitive organic film pattern, and the process which processes said 
extinction nature organic film by using said photosensitive organic film pattern as a masking layer. 
[Claim 1 9] The process which forms the metal pattern with which the reticle alignment mark and the 
alignment mark for drawing were formed on transparence mask substrate BURANKUSU, The process 
which carries out the laminating of the extinction nature organic film and the photosensitive organic film 
one by one, and the process which deposits the electric conduction film on said photosensitive organic film, 
The process which draws a desired pattern on said photosensitive organic film with reference to the location 
of said alignment mark for drawing using an electron ray, The manufacture approach of the photo mask 
characterized by having the process which develops said photosensitive organic film and forms a 
photosensitive organic film pattern, and the process which processes said extinction nature organic film by 
using said photosensitive organic film pattern as a masking layer. 

[Claim 20] The manufacture approach of the photo mask characterized by said extinction nature organic 
film having the property which absorbs light to KrF excimer laser light, i line of an extra-high pressure 
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mercury lamp, or g line of an extra-high pressure mercury lamp in the manufacture approach of a photo 
mask according to claim 17, 18, or 19. 

[Claim 21] The manufacture approach of the photo mask characterized by the formation process of said 
extinction nature organic film being a spreading formation process in the manufacture approach of a photo 
mask given in any 1 term of claims 1 7-20. 

[Claim 22] The manufacture approach of the photo mask characterized by making processing of said 
extinction nature organic film according to the development process of said photosensitive organic film in 
the manufacture approach of a photo mask given in any 1 term of claims 17-21 . 
[Claim 23] The manufacture approach of the photo mask characterized by having the process which 
performs processing which reduces the developing rate to the developer of said photosensitive organic film 
to the front face of said extinction nature organic film before depositing said photosensitive organic film, 
after depositing said extinction nature organic film in the manufacture approach of a photo mask given in 
any 1 term of claims 17-22. 

[Claim 24] The manufacture approach of the photo mask characterized by forming a barrier layer between 
said extinction nature organic film and the photosensitive organic film as a means to reduce said developing 
rate, in the manufacture approach of a photo mask according to claim 23. 

[Claim 25] The photo mask characterized by the dimming pattern formed on the mask substrate consisting 
of a cascade screen of the 1 st organic film which has dimming nature to exposure light, and the 2nd organic 
film which has photosensitivity to the exposure light for mask pattern formation. 

[Claim 26] The photo mask characterized by preparing the dimming pattern which consists of a cascade 
screen of said 1 st and 2nd organic film, and the protection-from-light pattern which consists of a metal 
membrane in the pattern imprint field of said mask substrate in a photo mask according to claim 25. 
[Claim 27] In a photo mask according to claim 25 or 26, if thickness of dl and said 1 st organic film is set 
[ the refractive index of nl and said 1st organic film ] to d2 for the thickness of n2 and said 2nd organic 
film, the refractive index of said 2nd organic film to the exposure light of wavelength lambda The photo 
mask characterized by ((nl-1) dl+(n2-l) d2) / lambda being 5/4 or more, 7/4 or less, 9/4 or more, and 11/4 
or less. 

[Claim 28] The photo mask characterized by the protection-from-light pattern formed on the mask substrate 
consisting of a cascade screen of the 1st organic film which has protection-from-light nature to exposure 
light, and the 2nd organic film which has photosensitivity to the exposure light for mask pattern exposure. 
[Claim 29] The photo mask characterized by preparing the protection-from-light pattern which consists of a 
cascade screen of said 1st and 2nd organic film, and the protection-from-light pattern which consists of a 
metal membrane in the pattern imprint field of said mask substrate in a photo mask according to claim 28. 
[Claim 30] The photo mask characterized by the extinction coefficient to the exposure light of said 1st 
organic film being 0.20 or more in a photo mask according to claim 28 or 29. 

[Claim 3 1] It is the photo mask which the dimming pattern formed on the mask substrate consists of a 
cascade screen of the 1 st organic film which has dimming nature to exposure light, and the 2nd organic film 
which has photosensitivity to the exposure light for mask pattern exposure, and is characterized by having 
jutted out the edge of the pattern of said 2nd organic film rather than the edge of the pattern of said 1st 
organic film. 

[Claim 32] When thickness d of said 2nd organic film sets the refractive index of said 2nd organic film to 
the exposure light of wavelength lambda to n in a photo mask according to claim 3 1, it is the photo mask 
which are 3 lambda / (4 (n-1)) following and which comes out and is characterized by a certain thing lambda/ 
(4 (n-1)) above. 

[Claim 33] The photo mask characterized by being below 0.1 5/M (micrometer) more than 0.05/M 
(micrometer) in a photo mask according to claim 32 when the amount of overhangs of said 2nd organic film 
sets reduction percentage of the projection lens of an aligner to 1/M. 

[Claim 34] It is the photo mask characterized by having the property in which said 1st organic film absorbs 
exposure light with a wavelength of 200nm or more in a photo mask given in any 1 term of claims 25-33. 
[Claim 35] The photo mask characterized by said exposure light being KrF excimer laser light, i line of an 
extra-high pressure mercury lamp, or g line of an extra-high pressure mercury lamp in a photo mask 
according to claim 34. 

[Claim 36] The photo mask characterized by preparing the protection-from-light pattern which becomes any 
1 term of claims 25-35 from a metal membrane in said mask substrate in the photo mask of a publication in 
the boundary region of a pattern imprint field periphery. 

[Claim 37] The photo mask characterized by forming a mark pattern with the light transmission pattern 
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which comes to carry out opening of some protection-from-light patterns which consist of said metal 
membrane in a photo mask according to claim 36. 

[Claim 38] The photo mask with which said mark pattern is characterized by being the reticle alignment 
mark which shows the location on which the photo mask is put to an aligner in a photo mask according to 
claim 37. 

[Claim 39] The photo mask characterized by preparing said 1st and 2nd organic film in a photo mask given 
in any 1 term of claims 25-38 so that it may not be arranged at the part which contacts other equipments in 
said mask substrate. 

[Claim 40] It is the photo mask characterized by said 1st organic film having conductivity in a photo mask 
given in any 1 term of claims 25-39. 

[Claim 41] It is the photo mask characterized by said 1st organic film containing the poly aniline in a photo 
mask according to claim 40. 

[Claim 42] It is the photo mask which is equipped with a transparence substrate and the dimming film which 
dims exposure light, consists of that to which said dimming film carried out the laminating of the extinction 
nature organic film and the photosensitive organic film one by one in the photo mask for exposure with 
which the desired pattern is formed in said dimming film, and is characterized by the optical absorption 
multiplier to the exposure light of said extinction nature organic film being higher than said photosensitive 
organic film. 

[Claim 43] In the photo mask for exposure with which it has a transparence substrate and the dimming film 
which dims exposure light, and the desired pattern is formed in said dimming film Said dimming film is a 
photo mask whose thickness d of said photosensitive organic film is 31ambda / (4 (n-1)) following lambda/(4 
(n-1)) above when it consists of what carried out the laminating of the extinction nature organic film and the 
photosensitive organic film one by one and the refractive index of this resist film to the exposure light of 
wavelength lambda is set to n and which comes out and is characterized by a certain thing. 
[Claim 44] The photo mask characterized by the pattern width of face of said extinction nature organic 
substance being smaller than the width of face of the pattern of said photosensitive organic substance, and 
the edge of the pattern of the photosensitive organic substance having jutted out into the rim section of the 
pattern of said request in a photo mask according to claim 43. 

[Claim 45] The photo mask with which it is characterized by being below 0.1 5/M (micrometer) more than 
0.05/M (micrometer) in a photo mask according to claim 44 when the amount of overhangs of said 
photosensitive organic substance sets reduction percentage of the projection lens of an aligner to 1/M. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the photo-mask (only henceforth mask) technique used 
for a semi-conductor wafer (only henceforth a wafer) etc. on the occasion of the photolithography (only 
henceforth lithography) which imprints a predetermined pattern, concerning the manufacture approach of a 
photo mask, and a photo-mask technique, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] In manufacture of semiconductor integrated circuit equipment, a lithography 
technique is used as an approach of imprinting a detailed pattern on a wafer. In a lithography technique, a 
projection aligner is mainly used. The pattern of the mask with which the projection aligner was equipped is 
imprinted on a wafer, and a device pattern is formed. 

[0003] The usual mask processes the inorganic film which has dimming nature or protection-from-light 
nature, such as a metal membrane which has protection-from-light nature, such as chromium (Cr) formed on 
the transparent mask substrate, or MoSi, ZrSiO, or SiN, and is produced, namely, the usual mask — the 
above — the above-mentioned metal membrane or the inorganic film forms and consists of desired 
configurations on the transparent mask substrate. 

[0004] This metal membrane or the inorganic film is usually formed by the sputtering method. The 
processing of the metal membrane is as follows. That is, first, after applying the resist film on a metal 
membrane, a desired pattern is drawn on the resist film. Then, after forming the resist pattern of a desired 
configuration by development, a metal membrane is processed by dry etching or wet etching by using the 
resist pattern as a masking layer. Then, after removing a resist pattern, washing etc: is performed and the 
protection-from-light pattern which consists of the above-mentioned metal membrane of a desired 
configuration is formed on a transparent mask substrate. The same is said of the case of the inorganic film. 
[0005] However, with the mask of this configuration, there are many production processes and there is a 
problem to which cost becomes high. In JP,5-2189307,A, the so-called resist mask method which forms a 
light-shielding film by the resist film is indicated for the purpose of simplification and low-cost-izing of the 
production process of a mask. As for this approach, the usual electron ray induction resist film and the usual 
light-sensitive resist film use the property in which wavelength shades vacuum-ultraviolet light about 
200nm or less. According to this approach, the etching process of a light-shielding film and the clearance 
process of the resist film become unnecessary, and the cost reduction of a mask and the compaction of TAT 
by simplification of a process are possible. Two or more masks are needed from the need of development 
competition of semiconductor integrated circuit equipment progressing, and accelerating device debugging 
in recent years, and the need of making a mask from low cost is increasing. Moreover, the need of producing 
a mask for a short period of time (TAT:Turn Around Time) is also increasing. Since the need of the system 
LSI (Large Scale Integrated circuit) of small quantity many forms is increasing especially, this demand has 
become strong. It is required increasingly that manufacturing for a short period of time of a mask from these 
viewpoints and the cost of a mask should be lowered. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned resist mask technique, this 
invention person found out that the following technical problems occurred. 

[0007] That is, since the resist film for protection from light in the above-mentioned resist mask cannot 
obtain sufficient protection-from-light nature to light with a wavelength of 200nm or more, it has the 
problem that sufficient definition cannot be acquired, with the above-mentioned resist mask in the exposure 
processing which uses exposure light with a wavelength of 200nm or more. 
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[0008] The object of this invention is to offer the technique in which a resist mask with sufficient definition 

can be obtained, even when using exposure light with a wavelength of 200nm or more. 

[0009] The other objects and the new description will become clear from description and the accompanying 

drawing of this description along [ said ] this invention. 

[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[001 1] That is, this invention forms the dimming pattern which consists of a cascade screen of the 1st 
organic film which has dimming nature to exposure light, and the 2nd organic film which has 
photosensitivity on a mask substrate. 

[0012] Moreover, the phase of the exposure light in which this invention penetrated the formation field of 
said dimming pattern is reversed to the phase of the exposure light which penetrated the opening field 
without a dimming pattern. 

[0013] Moreover, this invention forms the protection-from-light pattern which consists of a cascade screen 
of the 1st organic film which has protection-from-light nature to exposure light, and the 2nd organic film 
which has photosensitivity on a mask substrate. 

[0014] Moreover, the process which deposits the 2nd organic film on it after this invention deposits the 1st 
organic film which has dimming nature to exposure light on a mask substrate, The process which exposes a 
desired pattern on said 2nd organic film, and by performing a development to said 2nd organic film It has 
the process which forms the dimming pattern which consists of a cascade screen of said 1 st and 2nd organic 
film by carrying out patterning of the 1 st organic film to the process which forms the pattern of said 2nd 
organic film by using the pattern of said 2nd organic film as a masking layer. 

[0015] Moreover, the process which deposits the 2nd organic film on it after this invention deposits the 1st 
organic film which has protection-from-light nature to exposure light on a mask substrate, The process 
which exposes a desired pattern on said 2nd organic film, and by performing a development to said 2nd 
organic film It has the process which forms the protection-from-light pattern which consists of a cascade 
screen of said 1 st and 2nd organic film by carrying out patterning of the 1 st organic film to the process 
which forms the pattern of said 2nd organic film by using the pattern of said 2nd organic film as a masking 
layer. 
[0016] 

[Embodiment of the Invention] Before explaining the invention in this application to a detail, it is as follows 
when the semantics of the vocabulary in this application is explained. 

[0017] 1 . Mask (optical mask) : form the pattern which shades light, and the pattern to which the phase of 
light is changed on a mask substrate. The reticle in which the several times as many pattern as an actual 
dimension was formed is also included. The 1st principal plane of a mask is a pattern side in which the 
pattern which covers the above-mentioned light, and the pattern to which the phase of light is changed were 
formed, and, in the 2nd principal plane of a mask, the 1st principal plane means the field (namely, rear face) 
of an opposite hand. 

[001 8] 2. The usual mask, a binary mask : it is a kind of the above-mentioned mask and say the thing of the 
common mask which formed the mask pattern on the mask substrate by the protection-from-light pattern 
which consists of a metal membrane, and the light transmission pattern. 

[0019] 3. Resist mask : it is a kind of the above-mentioned mask and say the mask which has the protection- 
from-light object (a light-shielding film, a protection-from-light pattern, protection-from-light field) which 
consists of organic film on a mask substrate. 

[0020] 4. Classify the pattern side of a mask (a mask and a resist mask usual [ above-mentioned ]) into the 
following fields. That is, the field where the integrated-circuit pattern which should be imprinted is arranged 
is called "pattern imprint field", and it is called the field "a boundary region" of the periphery. 
[0021] When calling it 5. "a dimming field", the "dimming film", and a "dimming pattern", having the 
optical property which makes less than 25% of the exposure light irradiated by the field penetrate is shown. 
Generally less than 15% of thing is used. When calling it a "protection-from-light field", a "light-shielding 
film", and a "protection-from-light pattern", having the optical property which makes less than 2% of the 
exposure light irradiated by the field penetrate is shown. Generally 1% or less of thing is used. On the other 
hand, when calling it "transparence", a "transparent membrane", and a "light transmission pattern", having 
the optical property which makes 60% or more of the exposure light irradiated by the field penetrate is 
shown. Generally 90% or more of thing is used. 

[0022] 6. The extinction coefficient of the organic film to exposure light can be expressed with k= 
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(lambda/4pi) alpha-lne 10, when wavelength of k and exposure light is set to lambda and an absorbance is 
set to alpha. Moreover, when the permeability of the organic film is set to T and thickness is set to d, it can 
express with T~exp (-4pi kd/lambda). When the organic film is a cascade screen of the extinction nature 
organic film and the resist film, it can express with T=exp(- 4pikldl /lambda) xexp (- 4pik2d2/lambda). For 
Kl, as for the thickness of the extinction nature organic film, and K2, the extinction coefficient of the 
extinction nature organic film and dl are [ the extinction coefficient of the resist film and d2 ] the thickness 
of the resist film. 

[0023] 7. Imprint pattern : it is the pattern imprinted on the wafer with the mask, and say the pattern on the 
wafer specifically actually formed considering the photoresist pattern and the photoresist pattern as a mask. 
[0024] 8. A photoresist pattern says the film pattern which carried out patterning of the photosensitive 
organic film by the technique of phot lithography. In addition, the mere resist film which does not have 
opening about the part concerned is included in this pattern. As a sensitization line source, there are an 
electron ray besides light, an X-ray, and a charged-particle line. In addition to what consists of only the 
organic substance as photosensitive organic film, the thing containing inorganic substances, such as silicon 
(Si), is also included. 

[0025] 9. Usually, lighting : say lighting with the optical comparatively uniform intensity distribution of the 
secondary light source by the thing of non-deforming lighting. 

[0026] 10. Deformation lighting : it is the lighting which lowered the illuminance of the center section of the 
secondary light source, and include a super resolution technique with multipole lighting, such as method 
lighting of slanting, zona-orbicularis lighting, 4- fold pole lighting, and 5-fold pole lighting, or a pupil filter 
equivalent to it. 

[0027] 11. Scanning exposure : the exposure approach which imprints the circuit pattern on a mask into the 
part of the request on a wafer by carrying out continuation migration (scan) of the thin slit-like exposure 
band to a wafer and a mask relatively [ direction / which intersects perpendicularly with the longitudinal 
direction of a slit ] (you making it move aslant). The equipment which performs this exposure approach is 
called scanner. 

[0028] 12. Step-and-repeat exposure : the exposure approach which imprints the circuit pattern on a mask 
into the part of the request on a wafer by repeating and carrying out the step of the wafer to the projection 
image of the circuit pattern on a mask. The equipment which performs this exposure approach is called 
stepper. 

[0029] Although it divides and explains to two or more sections or the gestalt of operation when there is the 
need for convenience in the gestalt of the following operations, except for the case where it shows clearly 
especially, they are not unrelated to each other and one side has relation, such as a part of another side or all 
modifications, a detail, and supplementary information. 

[0030] Moreover, in the gestalt of the following operations, when mentioning the number of elements etc. 
(the number, a numeric value, an amount, the range, etc. are included), and shown especially clearly, they 
may be not the thing limited to the specific number except for the case where it is theoretically limited to a 
specific number clearly etc. but more than a specific number, or the following. 

[0031] Furthermore, in the gestalt of the following operations, it cannot be overemphasized that especially 
the component (an element step etc. is included) is not necessarily indispensable except for the case where it 
is theoretically thought that it is clearly indispensable when shown clearly etc. 

[0032] Similarly, when mentioning the configuration of a component etc., physical relationship, etc. in the 
gestalt of the following operations, and shown clearly, the case where it thinks clearly theoretically etc. shall 
be removed and what approximates or is substantially similar to the configuration etc. shall especially be 
included. This is the same also about the above-mentioned numeric value and the range. 
[0033] Moreover, what has the same function in the complete diagram for explaining the gestalt of this 
operation attaches the same sign, and explanation of the repeat is omitted. 

[0034] Moreover, in the drawing used with the gestalt of this operation, even if it is a top view, in order to 

make a drawing legible, hatching is given to the protection-from-light sections (a light-shielding film, a 

protection-from-light pattern, protection-from-light field, etc.) and the resist film. 

[0035] Hereafter, the gestalt of operation of this invention is explained to a detail based on a drawing. 

[0036] (Gestalt 1 of operation) The problem of the resist mask found out for the first time by examination of 

this invention persons is explained first. The chemical formula of the typical electron ray induction resist 

resin which this invention persons examined is shown. 

[0037] 

[Formula 1] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2002-131883,A [DETAILED DESCRIPTION] 



Page 4 of 14 



— f CH2 — CH-}- 




OH 

Moreover, the spectral extinction property of this resin is shown in drawing 14 . Although the very strong 
optical absorption beyond absorption coefficient 20/micrometer is shown to ArF excimer laser light with a 
wavelength of 193nm as shown in this drawing 1414 , to i line of an extra-high pressure mercury lamp with 
a KrF excimer laser light of with a wavelength of 248nm or a wavelength of 365nm, it is less than 
[ absorption coefficient 1 /micrometer ], and protection- from-light nature is not obtained enough. Since a 
KrF excimer laser aligner with a wavelength of 248nm is used for current and high exposure of the latest 
added value and i line with a wavelength of 365nm or g line with a wavelength of 436nm is used for the 
rough process that dimensional accuracy is comparatively loose, or the low process of cost, in the 
applicability of a resist mask, a limit of this exposure wavelength is a big problem. 

[0038] Then, in the gestalt of this operation, wavelength, such as KrF excimer laser light, i line, or g line, 
forms a protection- from-light pattern by the organic membrane structure which shows sufficient protection- 
from-light nature also to exposure light 200nm or more, for example. Hereafter, the example is explained. 
[0039] Drawing 1 shows the fundamental cross-section structure of the resist mask MR of the gestalt of this 
operation. The mask substrate 1 consists of a transparent synthetic quartz substrate, for example, and 
protection-from-light pattern 2a (or halftone pattern (dimming pattern) 2b explained with the gestalt 2 of 
operation) which consists of organic film is formed in the pattern imprint field of the 1 st principal plane. In 
the gestalt of this operation, this protection-from-light pattern 2a (or halftone pattern 2b) consists of 
extinction nature organic film (1st organic film) 3a and resist film (2nd organic film) 4a accumulated on it. 
The difference in structure with the mask indicated by JP,5-2189307,A is that protection-from-light pattern 
2a (or halftone pattern 2b) has a laminated structure of extinction nature organic film 3 a and resist film 4a. 
[0040] Next, the manufacture approach of the resist mask MR of drawing 1 is explained using drawing 2 . 
Drawing 2 (a) - (c) is the important section cross section of the pattern imprint field in the production 
process of the resist mask MR. In addition, with the gestalt of this operation, formation of protection-from- 
light pattern 2a is explained, and the gestalt 2 of the below-mentioned operation explains formation of 
halftone pattern 2b. 

[0041] First, as shown in drawing 2 (a), after applying extinction nature organic film 3 a on the 1st principal 
plane of the mask substrate 1 and performing BEKU, spreading formation of the resist film 4a of an electron 
ray induction mold was carried out on it. Here, the ingredient of a polyimide system which has absorption 
strong against for example, KrF excimer laser light as extinction nature organic film 3a was used. This 
extinction nature organic film 3 a is an ingredient which has solubility in a tetramethyl ammonium hydroxide 
(TMAH) water solution. In this extinction nature organic film 3 a, the extinction agent to KrF excimer laser 
light was added. In addition, an extinction agent may be combined with polyimide. By joining together, it is 
hard to decompose an extinction agent and there is the description that exposure resistance is high. The 
extinction coefficient (imaginary part of complex index of refraction) to KrF excimer laser light is 0.58. The 
role of this extinction nature organic film 3 a is dimming or protection from light of exposure light. Only by 
the photosensitive organic film (resist film 4a), since sufficient dimming nature is not obtained, the 
extinction nature organic film is used. Therefore, the extinction coefficient to the exposure light of 
extinction nature organic film 3 a needs to be higher than that of the photosensitive organic film. The 
thickness of extinction nature organic film 3a after **-KU could be about 0.2 micrometers. Baking 
temperature was made into 1 80 degrees. Since this baking temperature influences the solubility over TMAH 
greatly, it is necessary to control it to a precision. 

[0042] The acid catalyzed reaction mold chemistry multiplier system positive-resist film which makes 
phenol resin base resin was used for resist film 4a of an electron ray induction mold. The extinction 
coefficient of resist film 4a to KrF excimer laser is about 0.03. As base resin, novolak resin and acrylic resin 
can also be used, for example. Although it is inferior to the chemistry multiplier system resist film in 
sensibility, non-chemistry multiplier system resist film, such as a resist by naphthoquinonediazide and 
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novolak resin or a resist which consists of a 2-methyl pentene-l-sulfone and novolak resin, can also be used, 
for example. There are the features which were [ be / the time dependency to the after / exposure / 
development which is rich in ambient atmosphere stability which the abnormalities in a configuration of an 
interface with extinction nature organic film 3 a cannot generate easily / small ] excellent in these non- 
chemistry multiplier system resists. 

[0043] Then, after applying these film, it applied to foreign matter test equipment, and dust particle 
inspection was conducted. When the foreign matter of the magnitude beyond the criteria set up beforehand 
was detected by the number beyond the criteria set up beforehand, it exfoliated resist film 4a and extinction 
nature organic film 3a, it washed, mask BURANKUSU (only henceforth BURANKUSU) was reproduced, it 
returned first again, and spreading of extinction nature organic film 3 a and resist film 4a was performed. 
Although not limited, when the foreign matter and two or more chip defects 0.2 micrometers or more of 
magnitude which imprinting when exposure processing is performed, for example is expected were 
detected, it reproduced especially here. With the gestalt of this operation, since protection-from-light pattern 
2a was the organic film which does not consist of metal membranes, such as chromium formed by the 
sputtering method etc. within vacuum devices, and is formed by the applying method, the foreign matter 
defective percent defective was able to be made 5% or less. On the occasion of the above-mentioned 
regeneration, TMAH concentration used 5% or more of water solution for exfoliation of resist film 4a and 
extinction nature organic film 3a. If TMAH is used, waste fluid processing is easy. As other means, the 
exfoliation in organic solvents, such as an acetone and an n-methyl-2-pyrrolidone, an ozone sulfuric acid, 
amine system resist exfoliation liquid, or the oxygen (02) plasma is also possible. 

[0044] Next, as shown in drawing 2 (b), the electric conduction film 5 which has conductivity was applied 
on extinction nature organic film 3 a, and the desired pattern was drawn with the electron ray EB. The water- 
soluble electric conduction film was used for the electric conduction film 5. The charge up at the time of 
electron beam lithography could be prevented with this electric conduction film 5, and the drawing location 
gap by the charge up was able to be prevented. Since the mask substrate 1 was insulating quartz glass and 
the ingredient which forms protection-from-light pattern 2a was also an insulating material, this charge-up 
prevention was very effective. When conductivity required to prevent the charge up was investigated, it 
turned out that what is necessary is just to hold down to two or less 50 M omega/cm resistance. Then, resist 
film 4a of an electron ray induction mold, and as negatives were developed using a TMAH developer and it 
was shown in drawing 2 (c), the pattern of resist film 4a was formed. Patterning processing also of the 
extinction nature organic film 3 a is simultaneously carried out in the case of this development. Although it 
was a kind of wet etching, since it became etching in a flat side, as for processing of extinction nature 
organic film 3a, the amount of exaggerated etching was also able to be lessened with 20%. For this reason, it 
could stop in the amount of side etching of 30nm or less, and excelled also in the homogeneity within a 
field. That is, although side etching arises somewhat in the both-sides side of extinction nature organic film 
3a, to especially the pattern imprint by exposure processing, it is satisfactory. Since the dimension of an 
imprint pattern may be changed owing to side etching of the above-mentioned extinction nature organic film 
3 a when correcting, for example, imprinting a detailed pattern, in that case, the amount of retreat (side 
etching) of extinction nature organic film 3a by the side etching is foreseen, and the flat-surface dimension 
of resist film 4a may be beforehand set up more greatly rather than a demand dimension. 
[0045] Next, an example of the overall configuration of this resist mask MR is shown in drawing 3 . (a) of 
drawing 3 shows the whole resist mask MR1 top view, and (b) shows the sectional view of X-X-ray of 
drawing 3 at the time of laying the resist mask MR1 in an aligner (a). 

[0046] This resist mask MR1 has illustrated the reticle for imprinting to the wafer which lets the integrated- 
circuit pattern of an about 1 to 10-time dimension pass for a cutback projection optical system etc. to an 
actual dimension, for example, makes a silicon single crystal etc. a subject. The mask substrate 1 is formed 
for example, in the shape of a flat-surface square, and two or more arrangement of the protection-from-light 
pattern two al is carried out to the pattern imprint field PA of the shape of a flat-surface square in the center 
of the 1st principal plane. This protection-from-light pattern two al is a pattern which illustrates one kind of 
the above-mentioned protection-from-light pattern 2a, and is formed as well as protection-from-light pattern 
2a by the cascade screen of extinction nature organic film 3a and resist film 4a. This protection-from-light 
pattern two al is a pattern for imprinting an integrated-circuit pattern. 

[0047] The periphery of this pattern imprint field PA is surrounded with the band-like protection-from-light 
pattern two a2. This band-like protection-from-light pattern two a2 illustrates other classes of the above- 
mentioned protection-from-light pattern 2a, and that structure is formed as well as protection-from-light 
pattern 2a by the cascade screen of extinction nature organic film 3 a and resist film 4a. However, the 
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protection-from-light pattern two a2 does not imprint an integrated-circuit pattern, and is formed in the field 
equivalent to cutting fields, such as a scribe field, a dicing field, etc. on a wafer. Two or more light 
transmission pattern 6a is arranged at this band-like protection-from-light pattern two a2. This light 
transmission pattern 6a is a wafer alignment mark used when performing doubling between layers, and is 
formed by some protection-from-light patterns two a2 being removed. Moreover, two or more protection- 
from-light patterns two a3 are formed in the periphery of the band-like protection-from-light pattern two a2. 
This protection-from-light pattern two a3 illustrates the class of further others of the above-mentioned 
protection-from-light pattern 2a, and that structure is also the same with the above-mentioned protection- 
from-light pattern 2a 5 and it is formed by the cascade screen of extinction nature organic film 3a and resist 
film 4a. This protection-from-light pattern two a3 is a reticle alignment mark for grasping the exact location 
of a mask. Furthermore, the 1st principal plane of the mask substrate 1 is equipped with the pellicle 7. In 
order to protect the resist mask MR1 from a foreign matter etc. and for a foreign matter not to be easily 
imprinted by the wafer etc., a pellicle 7 is a member which has pellicle film 7a, and it is equipped with it 
after the frame section 7b has touched the mask substrate 1 directly. 

[0048] Such a resist mask MR1 is laid where the 1st principal plane of the mask substrate 1 is turned to 
reticle stage 8a of an aligner, for example, it is held by vacuum attraction. Sign 8b shows the vacuum 
siphon. An important thing is not preparing extinction nature organic film 3 a and resist film 4a in the part to 
which members 1 , such as frame section 7b f s of a pellicle 7, reticle stage 8a's, and a reticle conveyance 
system's, contact the resist mask MR1 in the resist mask MR1 here. It is because it is weak compared with a 
metal, so those organic substance will exfoliate by contact of the above-mentioned member and will cause 
foreign matter generating, if, as for this, the organic substance, such as extinction nature organic film 3a and 
resist film 4a, exists in the part which the above-mentioned member touches. That is, since generating of the 
foreign matter can be prevented by not preparing those organic film in the part which the above-mentioned 
member touches, the imprint defect resulting from the foreign matter can be prevented. Therefore, a reliable 
mask can be offered. 

[0049] By the way, on the occasion of exposure processing, from the drawing 3 (b) upside, exposure light is 
irradiated by the 2nd principal plane of the mask substrate 1 , and is irradiated by the wafer etc. through the 
projection lens of the aligner installed under the mask substrate 1 and its 1st principal plane. Therefore, 
exposure light is irradiated towards escaping from the extinction nature organic film 3 a side to the resist film 
4a side. Although extinction nature organic film 3 a tends to be destroyed by the exposure of light, with the 
gestalt of this operation, resist film 4a is put on extinction nature organic film 3 a, and receipts and payments 
of reactant gas, such as oxygen which has influence on lightfastness, are restricted. That is, resist film 4a is a 
kind of protective coat of extinction nature organic film 3a. For this reason, it is possible to raise the 
exposure exposure resistance of extinction nature organic film 3 a. 

[0050] The permeability to the KrF excimer laser light of the protection-from-light pattern two al to 2a3 
(cascade screen of extinction nature organic film 3 a and resist film 4a) of the resist mask MR1 formed by 
this approach is 0.2%, and became sufficient protection-from-light object. Moreover, this protection-from- 
light pattern two al to 2a3 was also able to reuse the mask substrate 1 as BURANKUSU, when TMAH 
concentration could exfoliate with organic solvents, such as 5% or more of water solution, an acetone, and 
an n-methyl-2-pyrrolidone, an ozone sulfuric acid, amine system resist exfoliation liquid, 02 plasma, etc. 
and washed after exfoliation. As for effectiveness, it is large that it is reusable also in respect of cost or 
saving-resources-izing at one of the features of this resist mask. 

[0051] With the gestalt of this operation, although POJIREJISUTO was used as resist film 4a of the 
protection-from-light pattern two al to 2a3, NEGAREJISUTO can also be used. If NEGAREJISUTO is 
used, simplification of the production process of the resist mask MR1 will be attained. This is because those 
processes can be skipped if NEGAREJISUTO is used, although a side edge rinse process and a 
circumference exposure process are needed in order to remove resist film 4a in the boundary region of the 
1st principal plane of the mask substrate 1 on the occasion of patterning of the protection-from-light pattern 
two al to 2a3 when using POJIREJISUTO. Moreover, there are exposure resistance over exposure light and 
the outstanding features of being strong in NEGAREJISUTO of a bridge formation system. 
[0052] The numerical aperture (NA) of a lens equipped one fifth of KrF excimer steppers with this resist 
mask MR1, and the reduction percentage of 0.6 imprinted the desired pattern formed on the resist mask 
MR1 on the resist film of the positive type to which it was applied on the wafer. Usually, it exposed using 
lighting. Consequently, there is also no generating of an imprint defect, for example, the 0. 1 6-micrometer 
detailed circuit pattern was able to be imprinted. Since the extinction coefficient of extinction nature organic 
film 3a is 0.58, extinction nature organic film 3a is mainly bearing the protection-from-light function to 
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exposure light. If an extinction coefficient is large, the light reflex in the principle of optics to the front face 
will become large. If there is the reflected light, it will serve as the stray light in an aligner, and it will 
become the cause of resolution degradation, but in the case of this structure, since resist film 4a with an 
extinction coefficient smaller than it is formed in the top face of extinction nature organic film 3 a with a big 
extinction coefficient, the outstanding effectiveness that the harmful reflected light can be reduced can be 
acquired. 

[0053] According to the gestalt of such this operation, it becomes possible to acquire the following 
effectiveness. 

(1) Even when wavelength uses exposure light 200nm or more like KrF excimer laser light on the occasion 
of. exposure processing, it becomes possible to obtain the resist mask MR1 with sufficient definition. 

(2) Since required etching processing, clearance processing of the resist film used as a mask on the occasion 
of the etching processing, and the washing processings accompanying it can be reduced when forming . 
protection-from-light pattern by the metal membrane, it becomes possible to reduce the production process 
of a mask. 

(3) . above (2) enables it to shorten TAT of production of a mask substantially. 

(4) Since the covering process of the metal membrane by the sputtering method within vacuum devices like 
[ in the case of forming a protection-from-light pattern by the metal membrane by forming . protection- 
from-light pattern two al to 2a3 at a spreading process ] etc. can be abolished, a defective incidence rate can 
be reduced and it becomes possible to raise the yield of a mask. 

(5) By having formed . protection-from-light pattern two al to 2a3 by the organic film, since it is only the 
organic film which is formed on the mask substrate 1, it can regenerate in the condition of BURANKUSU 
thoroughly by ashing or solvent processing. That is, since after the activity of the resist mask MR1 can make 
playback of a mask easy, the deployment of a resource of it is attained. 

(6) . above (2), (4), or (5) enable it to reduce the cost of a mask substantially. 

[0054] (Gestalt 2 of operation) Although the thickness of said extinction nature organic film is about 0.2 
micrometers and the case where this invention was applied to the so-called binary mask with which only the 
protection-from-light section and a translucent part have been arranged to the pattern imprint field of a mask 
was explained in the gestalt 1 of said operation In the gestalt of this operation, the case where this invention 
is applied to the so-called halftone mold phase shift mask which has the translucent section to the pattern 
imprint field of a mask is explained. 

[0055] A halftone mold phase shift mask is a mask which formed the translucent film (it is hereafter called 
the halftone film) on the mask substrate (BURANKUSU) to exposure light. The permeability to the 
exposure light of the halftone film is usually adjusted for example, in 1% - 25%. Moreover, the thickness of 
the halftone film is adjusted so that phase contrast may arise to the exposure light in which the exposure 
light which penetrated the formation field of this film penetrated the field of opening without that film. It is 
known that the phase contrast which pulls out the highest definition ability is pi (180 degrees). If this 
technique is used, it is known that can raise contrast since the phase of exposure light is reversed on a 
boundary with opening without the halftone film and its film, and resolution will generally improve about 5 
to 20%. Hereafter, the resist mask of the gestalt of this operation is explained concretely. In addition, on the 
occasion of explanation of a resist mask here, drawing used with the gestalt 1 of said operation is used as it 
is. 

[0056] In the gestalt of this operation, as shown in said drawing 1 - drawing 3 , halftone pattern 2b (2b 1 - 
2b3) consists of cascade screens of extinction nature organic film 3 a and resist film 4a. Here, thickness of 
about 75nm and resist film 4a was set to about 460nm for the thickness of extinction nature organic film 3a. 
The permeability of halftone pattern 2b (2b 1 - 2b3) which the extinction coefficient of extinction nature 
organic film 3a to the KrF excimer laser light which is exposure light becomes from extinction nature 
organic film 3a and resist film 4a since it of 0.58 and resist film 4a is 0.03 becomes about 5.5%. The 
refractive index of extinction nature organic film 3a to KrF excimer laser light It of 1 .65 and resist film 4a 
For example, since [ for example, ] it is 1.7, The phase contrast of the exposure light which penetrated that 
halftone pattern 2b (2b 1 - 2b3), and the exposure light which penetrated opening without that halftone 
pattern 2b (2b 1 - 2b3) is set to about 3 pi, and if it exposes using this resist mask, the phase shift 
effectiveness will be acquired. 

[0057] In this case, since the thickness of extinction nature organic film 3a which should be processed by 
wet etching became thin, there were the features that process tolerance improves. 0.2 or more were required 
for the extinction coefficient of this extinction nature organic film 3a from the relation of the workability of 
the need thickness which comes from protection-from-light nature, and wet etching. Since the mask of phase 
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contrast pi is generally used with a phase shift mask, it is good also as structure which sets phase contrast to 
pi. When according to examination of this invention persons phase contrast is the structure of pi, for 
example, the phase shift mask of 6% of permeability is produced, the thickness of extinction nature organic 
film 3 a However, about 90nm, There was a case where the thickness of resist film 4a was set to about 95nm, 
the thickness of resist film 4a to extinction nature organic film 3 a became thin too much, and resist film 4a 
did not have in processing of extinction nature organic film 3 a by the developer. Then, the result of having 
examined various the problems and imprint engine performance on the production here, If thickness of dl 
and the above-mentioned extinction nature organic film 3 a is set [ the refractive index of nl and this 
extinction nature organic film 3a ] to d2 for the thickness of n2 and the above-mentioned resist film 4a, the 
refractive index of this resist film 4a to the exposure light of wavelength lambda Especially when ((nl-1) 
dl+(n2-l) d2) / lambda carried out to 5/4 or more, 7/4 (that is, the above-mentioned phase contrast 3pi) or 
less, 9/4 or more, and 1 1/4 (that is, the above-mentioned phase contrast 5pi) or less and the above 
nonconformities arose, it turned out that it is desirable. 

[0058] According to the gestalt of such this operation, it becomes possible to acquire the following 
effectiveness other than the effectiveness acquired with the gestalt 1 of said operation. 
[0059] That is, even when wavelength uses exposure light 200nm or more like KrF excimer laser light on 
the occasion of exposure processing, it becomes possible to obtain a halftone mold phase shift resist mask 
with sufficient definition. 

[0060] (Gestalt 3 of operation) In the gestalt of this operation, drawing 4 (a) - (c) and drawing 5 explain the 
resist mask at the time of making exposure light into i line (wavelength of 365nm). In addition, drawing 4 
(a) - (c) is an important section sectional view in the pattern imprint field in the production process of the 
resist mask of the gestalt of this operation. 

[0061] First, as shown in drawin g 4 (a), sequential spreading of the photosensitive resist film 4a which 
consists of extinction nature organic film 3a for i lines, novolak resin, etc. on the mask substrate 1 
(BURANKUSU) was carried out from the lower layer. Extinction nature organic film 3a for these i lines 
becomes for example, polyimide system resin from what added extinction material, and that ingredient itself 
is a common ingredient indicated by JP,59-93448,A. on the other hand, photosensitive resist film 4a is 
limited to novolak resin, and 7s **, for example, phenol system resin, may be used for it. 
[0062] Then, as shown in drawing 4 (b), the desired pattern was exposed using with a wavelength of 365nm 
laser beam L to the resist film 4a. When laser beam L was used for the light source for pattern exposure at 
this time, the effect of the thin film interference in the reflected light or the resist film became a problem, but 
with the gestalt of this operation, since extinction nature organic film 3 a which has an acid-resisting function 
was prepared in the bottom of resist film 4a, high exposure of precision was able to be performed, without 
being influenced of the thin film interference in that reflected light or resist film 4a. Moreover, since laser 
beam L was used for drawing, when an electron ray was used, the problem of the charge up which poses a 
problem was not produced. Therefore, pattern imprint precision was able to be raised. 
[0063] Then, as shown in drawing 4 (c), while developing negatives in the TMAH water solution and 
carrying out putter NINGUN of the resist film 4a, halftone pattern 2b was formed on the 1 st principal plane 
of the mask substrate 1 by carrying out patterning of the extinction nature organic film 3a. Although the 
thing of 0.33 was used for the extinction coefficient of extinction nature organic film 3a used here as 
opposed to i line, an extinction coefficient is so desirable that it is high. This is because optical absorption 
can be raised, so thickness of extinction nature organic film 3 a can be made thin, and is because the process 
tolerance of extinction nature organic film 3 a can be raised. The optical absorption property of extinction 
nature organic film 3a for these i lines is shown in drawing 5 . It turns out that the high extinction coefficient 
is obtained on the wavelength of 365nm. Moreover, the thickness of extinction nature organic film 3 a could 
be about 0.2 micrometers here. POJIREJISUTO was used for resist film 4a. If ****** after development 
chooses that for which it is hard to depend on a pattern dimension as resist film 4a here, a phase change will 
become it is few and possible [ performing the high imprint of precision ]. Thickness of resist film 4a was 
set to about 0.5 micrometers. Between the light which the exposure light which penetrates resist film 4a and 
extinction nature organic film 3a on this condition became 4%, and penetrated the cascade screen of 
extinction nature organic film 3 a and resist film 4a, and the light which penetrated opening without that 
cascade screen, the phase contrast of for example, 3 pi arose, and the halftone mold phase shift resist mask 
MR3 for i lines of 4% of transmission was obtained. 

[0064] However, what is necessary is to replace with a halftone mold phase shift mask, and just to thicken 
extinction nature organic film 3a for making it the above-mentioned binary mask (that is, a halftone pattern 
being changed into the above-mentioned protection-from-light pattern) (to for example, about 0.4 
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micrometers). Moreover, although here explained the case where the resist mask for i lines was produced, it 
is also possible to produce the resist mask of g line (wavelength of 436nm) by the same approach, and the 
same effectiveness as i line was able to be checked. 

[0065] According to the gestalt of such this operation, it becomes possible to acquire the same effectiveness 
as the gestalten 1 and 2 of said operation. 

[0066] (Gestalt 4 of operation) Drawing 6 (a) - (e) explains the production process of the resist mask of the 
gestalt of this operation. In addition, drawing 6 (a) - (e) is the important section sectional view of the pattern 
imprint field in the production process of a resist mask. 

[0067] First, as shown in drawing 6 (a), extinction nature organic film 3 a was applied on the mask substrate 
1, and BEKU was performed. Here, the ingredient with absorption strong against KrF excimer laser light of 
a polyimide system was used like the gestalt 1 of said operation as extinction nature organic film 3a. The 
thickness of extinction nature organic film 3a after **-KU could be about 0.3 micrometers. Baking 
temperature was made into about 180 degrees. Since baking temperature influences the solubility over 
TMAH greatly, it is necessary to control it to a precision. 

[0068] Then, it is the object which make it hard to melt the front face of extinction nature organic film 3a 
into TMAH, for example, the nitrogen plasma was irradiated. Ultraviolet rays, such as other, for example, 
VUV, light [ plasma ] (wavelength of 157nm), may be irradiated. This forms the surface treatment barrier 
layer (only henceforth a barrier layer) 9 to TMAH in the front face of extinction nature organic film 3a. 
Then, as shown in drawing 6 (b), resist film 4a of an electron ray induction mold was applied on the barrier 
layer 9. The acid catalyzed reaction mold chemistry multiplier system positive resist which makes novolak 
resin base resin was used for resist film 4a of an electron ray induction mold. Then, as shown in drawing 6 
(c), the electric conduction film 5 which has conductivity was applied, and the desired pattern was drawn 
with the electron ray EB. The water-soluble electric conduction film was used for the electric conduction 
film 5. Like the gestalt 1 of said operation, the charge up at the time of electron beam lithography could be 
prevented with the electric conduction film 5, and the drawing location gap by the charge up was able to be 
prevented. 

[0069] Subsequently, as resist film 4a of an electron ray induction mold, negatives were developed using a 
TMAH developer and it was shown in drawing 6 (d), patterning of the resist film 4a was carried out. Under 
the present circumstances, in the gestalt of this operation, since there is a barrier layer 9, also in a detailed 
pattern, etching by the TMAH water solution once stops at the barrier layer 9 also in a pattern with big size. 
Then, as shown in drawing 6 (e), the barrier layer 9 is etched with a TMAH water solution, and patterning of 
the extinction nature organic film 3 a is carried out. Since the amount of side etching of extinction nature 
organic film 3 a may also change as a result of progress of the development of resist film 4a changing by the 
difference in the area of area, this takes it into consideration. That is, with the gestalt of this operation, since 
the initiation event of etching of extinction nature organic film 3 a can be arranged almost identically in the 
1st principal plane of the mask substrate 1 by forming the barrier layer 9 in the top face of extinction nature 
organic film 3 a, progress of etching of extinction nature organic film 3 a can be mostly made into 
homogeneity into the 1 st principal plane of the mask substrate 1 . This becomes possible to make mostly the 
amount of the side etching SE of extinction nature organic film 3 a into homogeneity into the 1st principal 
plane of the mask substrate 1 . 

[0070] That concentration may be changed, although the concentration of TMAH is applied to processing of 
extinction nature organic film 3a from the development of resist film 4a on the occasion of this development 
and it is good also as this concentration. If a part of barrier layer 9 has the part into which barrier property 
deteriorated, since development will be quick and progress pattern dimensional accuracy will deteriorate 
from there, it is made for this not to have such a thing. That is, when a developer reaches the barrier layer 9, 
it is made to lower the concentration of TMAH. The nonconformity resulting from partial degradation of the 
barrier layer 9 can be avoided by this, and pattern dimensional accuracy can be raised. 
[0071] Thus, patterning of the extinction nature organic film 3 a can be carried out good, and the resist mask 
MR4 which has protection-from-light pattern 2a which consists of a cascade screen of extinction nature 
organic film 3a and resist film 4a is created. In addition, the approach of the gestalt this operation is 
applicable also with the gestalten 2 and 3 of said operation. 

[0072] According to the gestalt of this operation, it becomes possible to acquire the following effectiveness 
besides the effectiveness acquired with the gestalten 1 -3 of said operation. 

[0073] That is, by having formed the barrier layer 9, relatively, also in a detailed pattern, processing of 
extinction nature organic film 3 a can be relatively made into homogeneity also in a big pattern, and it 
becomes possible to make mostly the amount of side etching of extinction nature organic film 3 a to the 
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pattern of resist film 4a into homogeneity into the 1 st principal plane of the mask substrate 1 . 
[0074] (Gestalt 5 of operation) With the gestalt of this operation, the resist mask was produced in 
accordance with the gestalt 1 of said operation except for the following points. Different points are the resist 
film used on the occasion of mask manufacture, and a development process. As resist film 4a, the copolymer 
of an alpha-methyl-styrene-alpha chloro methyl acrylate was used, for example, development — for 
example, 3-pentanone and diethyl malonate — 50wt(s)% — every — the mixed organic developer was used. 
[0075] The concrete production process of the resist mask of the gestalt of this operation is as follows. First, 
as shown in drawing 7 (a), after applying extinction nature organic film 3a on the 1st principal plane of the 
mask substrate 1 and performing BEKU, as shown in drawing 7 (b), the water-soluble electric conduction 
film 5 for charge-up prevention is applied after spreading of the above-mentioned resist film 4a, and BEKU, 
and it draws with an electron ray EB. After rinsing removes the electric conduction film 5, as shown in 
drawing 7 (c), organic development is performed and the pattern of resist film 4a is formed on extinction 
nature organic film 3a. In development, extinction nature organic film 3a is not etched by doing in this way. 
Then, the pattern of resist film 4a was used as the mask using the TMAH water solution, extinction nature 
organic film 3 a was etched, and as shown in drawing 7 (d), the resist mask MRS which has protection-from- 
light object pattern 2a which consists of a cascade screen of extinction nature organic film 3a and resist film 
4a was created. In addition, this approach is applicable also to the gestalten 2 and 3 of said operation. 
[0076] In the gestalt of this operation, although the process became long a little as compared with the case of 
the gestalt 1 of said operation, since it was able to dissociate and extinction nature organic film 3 a was 
processed, with the development of resist film 4a, the outstanding effectiveness that process tolerance went 
up was able to be acquired. As especially shown in drawing 7 (d), a detailed pattern or when a **** pattern 
is relatively intermingled on the same mask substrate 1 relatively [ pattern / dense ], the process tolerance of 
a pattern can be raised relatively [ pattern / big ] relatively. As the gestalt 4 of said operation explained, 
relatively this relatively [ pattern / big ] A detailed pattern, When a **** pattern is relatively intermingled 
on the same mask substrate 1 relatively [ pattern / dense ], Although the amount of side etching of extinction 
nature organic film 3 a changes and fluctuation arises in a pattern dimension since the developing time of 
resist film 4a until extinction nature organic film 3 a is exposed with the difference in the dimension and 
consistency differs It is because patterning of the extinction nature organic film 3 a is carried out with the 
gestalt of this operation after developing resist film 4a, so extinction nature organic film 3 a can be mostly 
etched into homogeneity in the principal plane of the mask substrate 1 . 

[0077] (Gestalt 6 of operation) Drawing 8 R> 8 (a) - (d) explains how to form a protection-from-light 
pattern by the dry etching method in the gestalt of this operation. In addition, drawing 8 (a) - (d) is the 
important section sectional view of the pattern imprint field in the production process of a resist mask. 
[0078] First, as shown in drawing 8 (a), after applying extinction nature organic film 3a on the 1st principal 
plane of the mask substrate 1 and performing BEKU, resist film 4a of an electron ray induction mold was 
applied on it. Here, the ingredient of the poly aniline system which has strong absorptivity to KrF excimer 
laser light as extinction nature organic film 3a was used. This extinction nature organic film 3a is an 
ingredient with conductivity. In this extinction nature organic film 3a, the extinction agent to KrF excimer 
laser light was added. The thickness of extinction nature organic film 3a after **-KU could be about 0.3 
micrometers. Baking temperature was made into 250 degrees. The acid catalyzed reaction mold chemistry 
multiplier system positive resist which makes phenol resin base resin was used for the resist film of an 
electron ray induction mold. As base resin, novolak resin and acrylic resin can also be used, for example. 
[0079] Then, as shown in drawing 8 (b), the desired pattern was drawn with the electron ray EB. With the 
gestalt of this operation, since extinction nature organic film 3a was also the electric conduction film, the 
charge up at the time of electron beam lithography was prevented, and the drawing location gap by the 
charge up was able to be prevented. Then, as resist film 4a of an electron ray induction mold, negatives were 
developed using a TMAH developer and it was shown in drawing 8 (c), the pattern of resist film 4a was 
formed on extinction nature organic film 3 a. Then, as shown in drawing 8 (d), patterning of the extinction 
nature organic film 3a was carried out by dry etching by using the pattern of resist film 4a as an etching 
mask. The resist mask MR6 which has by this the protection-from-light pattern 2 which consists of a 
cascade screen of extinction nature organic film 3 a and resist film 4a is created. 

[0080] According to the gestalt of such this operation, the following effectiveness can be acquired besides 
the effectiveness acquired with the gestalten 1 -3 of said operation. 

[0081] That is, since extinction nature organic film 3a was processible in the almost vertical configuration 
[ be / no side etching ] by forming extinction nature organic film 3 a using the high dry etching of an 
anisotropy, it became possible to form the high protection-from-light object pattern 2 of dimensional 
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accuracy. If resist film 4a which inorganic substances, such as silicon (Si), contained as a modification is 
used, it will become possible to take an etching rate ratio with extinction nature organic film 3 a, and it will 
become possible to raise the dimensional accuracy of protection-from-light pattern 2a further. 
[0082] (Gestalt 7 of operation) The gestalt of this operation explains the modification of a halftone mold 
phase shift resist mask. The important section top view of the pattern imprint field of the halftone mold 
phase shift resist mask MR7 of the gestalt of this operation is shown in drawing 9 (a), and the sectional view 
of X-X-ray is shown in it at (b). In addition, Opi (180 degrees) and 2pi (360 degrees) of drawing 9 (a) show 
the phase contrast of the exposure light which penetrated each area. Moreover, percent shows the 
permeability of the exposure light which penetrated each area. 

[0083] On the 1st principal plane of the mask substrate 1, halftone pattern 2b which consists of a cascade 
screen of extinction nature organic film 3 a and resist film 4a is formed. Here, developing time was adjusted, 
the crosswise dimension of the pattern of extinction nature organic film 3 a was retreated to the crosswise 
dimension of the pattern of resist film 4a, and the eaves of width of face Dl were formed in the periphery 
edge of the pattern of resist film 4a. 

[0084] Moreover, when a refractive index [ as opposed to the exposure light of lambda and resist film 4a for 
the wavelength of exposure light ] was set to n, thickness D2 of resist film 4a was made into lambda/(2 (n- 
1)). That is, a phase reverses only pi to the exposure light which penetrates opening in which the exposure 
light which penetrates the eaves field of resist film 4a does not have extinction nature organic film 3a and 
resist film 4a. Moreover, a phase reverses only pi to the exposure light in which the exposure light which 
penetrates the eaves field of resist film 4a penetrates the superficial lap field (dimming field) of extinction 
nature organic film 3 a and resist film 4a. 

[0085] Moreover, the exposure light which penetrates the superficial lap field of extinction nature organic 
film 3a and resist film 4a is about 1%. The exposure light which penetrates the eaves field of resist film 4a is 
about 80%. Furthermore, the exposure light which penetrates the mask substrate 1 of opening without 
extinction nature organic film 3a and resist film 4a is 100%. 

[0086] The exposure contrast when using this halftone mold phase shift resist mask MR7 is shown in 
drawing 10 . The dimension of drawing 10 is a dimension on the halftone mold phase shift resist mask MR7, 
and if reduction percentage of the lens of an aligner is set to M, the dimension on a wafer will be set to 1/M. 
Here, since the reduction percentage of the above-mentioned lens used one fifth of steppers, 0.1 micrometers 
of this drawing 10 mean 0.02 micrometers on the wafer exposed, for example. Exposure contrast improved 
compared with the case where eaves do not have **** on the halftone mold phase shift resist mask MR7 in 
0.05 to 0.15 micrometers. It is because the effectiveness of a rim mold halftone showed up. As a result of 
examining various definition of an exposure imprint, thickness d of resist film 4a is lambda/(improvement in 
contrast was accepted more than four (n-1) by 31ambda / (4 (n-1)) following (that is, the phase contrast of 
the above-mentioned exposure light pi).). 

[0087] Thus, according to the gestalt of this operation, it becomes possible to acquire the following 
effectiveness other than the effectiveness acquired with the gestalten 1 -3 of said operation. 
[0088] Namely, the phase of the exposure light which penetrated the eaves field of resist film 4a By having 
made it make it reversed 1 80 degrees to the phase of the exposure light which penetrated opening without 
exposure light and extinction nature organic film 3a and resist film 4a which penetrated the superficial lap 
field of extinction nature organic film 3a and resist film 4a Since the contrast of a pattern profile field can be 
raised according to the effectiveness of phase inversion even if side etching of the side face of extinction 
nature organic film 3 a is carried out somewhat, fluctuation of the longitudinal direction dimension of an 
imprint pattern can be suppressed. Therefore, it becomes possible to raise the dimensional accuracy of an 
imprint pattern. 

[0089] (Gestalt 8 of operation) The modification of the whole resist mask structure is explained in the 
gestalt of this operation. An example of the resist mask MR8 produced with the gestalt of this operation is 
shown in drawing 1111 . Drawing 1 1 (a) shows the whole resist mask MR8 top view, and (b) shows the 
sectional view of X-X-ray of (a) at the time of laying the resist mask MR8 in an aligner. 
[0090] Here, almost on the whole, it is covered by protection-from-light pattern 1 0a which the boundary 
region of the 1st principal plane of the mask substrate 1 becomes from metal membranes, such as chromium 
(Cr). However, protection-from-light pattern 10a is not limited to chromium, and may use refractory metal 
silicide (compound), such as nitrides, such as refractory metals [ change / it / for example, ], such as a 
tungsten, molybdenum, a tantalum, or titanium, and a nitriding tungsten, tungsten silicide (WSix), and 
molybdenum silicide (MoSix), or these cascade screens variously. 

[0091] Since the mask substrate 1 may be washed in the case of the resist mask MR8 of the gestalt of this 
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operation and it may use it again after removing protection-from-light pattern 2a which consists of an 
organic material, to protection-from-light pattern 10a, the ingredient which is rich in peeling resistance or 
abrasion resistance is desirable. Since refractory metals, such as a tungsten, are rich in oxidation resistance 
and abrasion resistance and rich in peeling resistance, they are desirable as an ingredient of protection-from- 
light pattern 10a. 

[0092] Light transmission pattern 6a in which a part of protection-from-light pattern 10a was removed and 
formed is a wafer alignment mark used when performing doubling between the different layers on a wafer 
like the gestalt 1 of said operation. Moreover, light transmission pattern 6b in which a part of protection- 
from-light pattern 10a was removed and formed is a reticle alignment mark for grasping the exact location 
of the resist mask MR8. Light transmission pattern 6c in which a part of protection-from-light pattern 10a 
was removed in the shape of a flat-surface cross joint, and it was formed [ near the corner of the mask 
substrate 1 ] is an alignment mark for drawing for performing drawing positioning of light transmission 
pattern 6a for wafer alignment marks, light transmission pattern 6b for a reticle alignment mark, etc. and 
protection-from-light pattern 2a for an integrated-circuit pattern imprint. The pellicle 7 is joined after the 
adhesion side of the frame section 7b has touched protection-from-light pattern 10a directly. In the resist 
mask MR8, extinction nature organic film 3a and resist film 4a are not formed in the part in contact with 
frame section 7b of a pellicle 7, reticle stage 8a, and a reticle conveyance system. Since it will exfoliate at 
the time of contact and will become a foreign matter defect if extinction nature organic film 3 a and resist 
film 4a are formed in the contact surface as described above, it is for preventing it. 

[0093] In some aligners, various marks, such as a reticle alignment mark, are detected using a halogen lamp, 
red diode, red semiconductor laser, or (Helium helium)-neon (Ne) laser beam, the protection-from-light 
object for exposure light which consists of a cascade screen of extinction nature organic film 3a and resist 
film 4a - these long waves — it may become difficult for sufficient protection-from-light nature not to be 
obtained to merit's light, but to detect various marks, such as a reticle alignment mark, by sufficient contrast 
So, with the gestalt of this operation, it formed by removing a part of protection-from-light pattern 10a 
which consists these marks of a metal. In this case, since sufficient protection-from-light nature was 
obtained also to the light of the above long wavelength, the detection contrast of various marks, such as a 
reticle alignment mark, also became sufficient thing. 

[0094] Next, drawing 1 1 and drawing 12 (a) - (d) explains the production process of the resist mask MR8 of 
the gestalt of this operation. In addition, drawing 12 (a) - (d) is a sectional view in the production process of 
the resist mask MR8. 

[0095] As shown in drawing 12 (a), on the 1st principal plane of the mask substrate 1 first, after depositing 
the metal membrane which consists of chromium (Cr) etc. by the sputtering method etc., for example, by 
carrying out patterning of this by the etching method For example, the light transmission patterns 6a-6c 
formed by removing flat-surface frame-like protection-from-light pattern 10a and its part are formed (not 
shown [ in this drawing 12 (a) / light transmission pattern 6c ] in addition). 

[0096] Then, as shown in drawing 12 (b), after applying extinction nature organic film 3 a on the 1st 
principal plane of the mask substrate 1 and performing BEKU like the case of the gestalt 1 of said operation, 
resist film 4a of an electron ray induction mold was applied on it. After performing BEKU, the electric 
conduction film 5 which has conductivity was applied. 

[0097] Then, as shown in drawing 12 (c), the desired circuit pattern was drawn with the electron ray EB. 
Under the present circumstances, with reference to the location of light transmission pattern 6c (refer to 
drawing 1 1 ) which is an alignment mark for drawing, location amendment was performed and it drew. 
Since a location gap will occur in Hazama of a circuit pattern, a reticle alignment mark (light transmission 
pattern 6b), and a wafer alignment mark (light transmission pattern 6a) if this alignment mark for drawing 
does not exist, this alignment mark location detection for drawing is important. 

[0098] Subsequently, resist film 4a of an electron ray induction mold, and negatives were developed using 
the TMAH developer, and as shown in drawing 12 (d), patterning of the resist film 4a was carried out. In the 
case of this development, extinction nature organic film 3a is also processed, and the pattern of extinction 
nature organic film 3a is formed. The resist mask MR8 which has by this protection-from-light pattern 2a 
which consists of a cascade screen of extinction nature organic film 3a and resist film 4a is created. In 
addition, although the wafer alignment mark (light transmission pattern 6a) was formed by removing a part 
of protection-from-light pattern 10a which consists of a metal membrane, it may be formed here by the 
protection-from-light object pattern which consists of extinction nature organic film 3a and resist film 4a. 
[0099] effectiveness **** of the following besides the effectiveness which was acquired with the gestalten 
1-3 of said operation according to the gestalt of such this operation — things become possible. 
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[0100] That is, also in the aligner which performs a reticle alignment mark using a halogen lamp, red diode, 
red semiconductor laser, or a helium-Ne laser beam, it becomes possible to perform location detection of the 
resist mask MR8 good by having formed the reticle alignment mark by removing a part of protection-from- 
light pattern 10a which consists of a metal membrane. 

[0101] (Gestalt 9 of operation) In the gestalt of this operation, the case where both protection-from-light 
patterns which consist of a protection-from-light pattern which becomes the pattern imprint field of a resist 
mask from a metal, and organic film are arranged is explained. In addition, the mask technique in which the 
protection-from-light pattern which becomes a part of pattern imprint field from the organic film has been 
arranged is indicated by the application for patent No. (July 7, Heisei 12 application) 206729 [ 2000 to ]. 
[0102] Drawing 13 (a) is the whole resist mask MR9 top view of the gestalt of this operation, and (b) is the 
sectional view of the X-X-ray. The protection-from-light patterns 2a and 10b for integrated circuits are 
formed in the pattern imprint field PA of the 1st principal plane of the mask substrate 1. Protection-from- 
light pattern 10b is formed by the same metal membrane as protection-from-light pattern 10a. This 
protection-from-light pattern 1 0b is simultaneously formed at the time of the patterning process of 
protection-from-light pattern 1 0a explained with the gestalt 8 of said operation. Protection-from-light pattern 
10b which consists of a metal membrane considered as the pattern which can be used for a general purpose, 
or the circuit pattern of a part with little correction, and protection-from-light pattern 2a which consists of 
the organic substance was taken as the pattern properly used as an option, or the circuit pattern with much 
correction. In addition, protection-from-light pattern 2a which consists of two-layer organic film is formed 
after the formation process of the protection-from-light patterns 10a and 10b of the above-mentioned metal 
membrane. 

[0103] Thus, after using the created resist mask MR9 for imprint exposure, protection-from-light pattern 2a 
which consists of organic film by the approach stated with the gestalt 1 of said operation was removed, and 
protection-from-light object pattern 2a which consists of desired organic film again was formed. On the 
occasion of such regeneration, since protection-from-light pattern 10b which consists of a metal membrane 
was diverted as it is, it was also able to reduce substantially number of making processes, and drawing time 
amount. In addition, as for the connection 1 1 of protection-from-light object pattern 10b which consists of a 
metal membrane, and pattern 2a which consists of organic film, it is desirable to consider as the layout 
which made it the big pattern more relatively than other parts so that accuracy might be overlapped in 
consideration of the doubling gap at the time of drawing, and took lap cost into consideration. 
[0104] according to the gestalt of this operation — gestalt 1- of said operation — it becomes possible to 
acquire the following effectiveness other than the effectiveness acquired by 3 and 8. 

(1) Since creation routing counters, drawing time amount, etc. for forming a protection-from-light pattern 
again on the occasion of regeneration by having formed the protection-from-light pattern for . pattern 
imprint by both the metal membrane and the organic film are substantially reducible, the re-creation period 
of the resist mask MR9 can be shortened. Therefore, the production time of the product which imprints a 
pattern using this can be shortened further. 

(2) By having formed the protection-from-light pattern for . pattern imprint by both the metal membrane and 
the organic film, it becomes possible to offer the resist mask MR9 which combines both endurance and a 
short delivery date. 

[0105] As mentioned above, although invention made by this invention person was concretely explained 
based on the gestalt of operation, it cannot be overemphasized that it can change variously in the range 
which this invention is not limited to the gestalt of said operation, and does not deviate from the summary. 
[0106] For example, in the gestalten 1-9 of said operation, although the case where a protection-from-light 
pattern was made into the laminated structure of the extinction nature organic film and the resist film was 
explained, it is not limited to this and is good also as monolayer of the extinction nature organic film. That 
is, after carrying out patterning of the extinction nature organic film by using the resist film as a mask, the 
resist film may be removed. 

[0107] Moreover, although the gestalten 1-9 of said operation explained the case where lighting was usually 
used on the occasion of exposure processing, it is not limited to this and said deformation lighting may be 
used. 

[0108] Moreover, although the gestalten 1-9 of said operation explained the case where a stepper was used 
on the occasion of exposure processing, it is not limited to this and the scanning exposure approach using 
[ for example, ] said scanner may be adopted. 

[0109] Although the above explanation explained the case where the integrated-circuit pattern which is the 
field of the invention which became the background about invention mainly made by this invention person 
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was applied to the approach of imprinting on a wafer, it is not limited to it and a predetermined pattern can 
be applied also to the manufacture approach of a disk with required imprinting by exposure processing using 
[ for example, ] the mask, the manufacture approach of a liquid crystal display, or the manufacture approach 
of a micro machine. 
[0110] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated by this application is explained briefly. 

[0111] That is, by forming the dimming pattern or protection-from-light pattern which consists of a cascade 
screen of the 1 st organic film which has dimming nature or protection-from-light nature to exposure light, 
and the 2nd organic film which has photosensitivity on a mask substrate according to this invention, even 
when using exposure light with a wavelength of 200nm or more, it becomes possible to obtain a resist mask 
with sufficient definition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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